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S E C T I O N 1
I N T R O D U C T I O N

T h e T e x a s N a t u r a l Resource C o n s e r v a t i o n C o m m i s s i o n ( T N R C C ) h a s been requested b yt h e U . S . E n v i r o n m e n t a l Pro t e c t i on A g e n c y ( E R A ) Region V I t o conduct a S c r e e n i n g S i t eI n s p e c t i o n ( S S I ) a t t h e F o r m e r Gary A i r F o r c e Base s i t e (a.k.a. Gary J o b C o r p s a n d S a nMarcos M u n i c i p a l L a n d f i l l ) ( E R A I D N o . P E N D I N G ) . T h e s i te i s l o ca t ed a l o n g T e x a sH i g h w a y 2 1 , a p p r o x i m a t e l y f o u r m i l e s east o f S a n Marcos i n C a l d w e l l C o u n t y , Texas. T h esite cons i s t s of 2,236.56 acres purchased by the U.S. War Depar tmen t in 1942. The basewas d e s i g n a t e d the San Marcos Army Air Field in 1943 and was used by the Army as an a v i g a t i o n school u n t i l 1955 when the mi s s i on of the base was changed to an advanceda v i a t i o n school. In 1964 the f o r m e r base was r epor t ed as excess to the Genera l Serv i c e sA d m i n i s t r a t i o n (GSA). Current owners are the U.S. D e p a r t m e n t o f Labor and the C i t y o fS a n Marco s , T e x a s ( R e f . 4 ) . T h e C i t y o f S a n Marcos o p e r a t e d a T y p e I trench t y p em u n i c i p a l landfill f r o m 1969 u n t i l 1984 on 84 acres of the f o r m e r base (Ref. 4).D e p a r t m e n t o f D e f e n s e s tructures tha t remain at the s i t e i n c l u d e a i r p l a n e hangar s ,warehouses, f a c i l i t y s u p p o r t b u i l d i n g s , f a m i l y h o u s i n g , runways, t a x i w a y s , u t i l i t i e s ,underground s t o r a g e tank s and f u e l l i n e s , r a i l r o a d s p u r s , s t r e e t s , and a s e cur i ty fence.The Gary Job Corp s and the San Marcos M u n i c i p a l A i r p o r t u t i l i z e the remaining structures.New f a c i l i t i e s have a l s o been cons truc t ed on both the Gary Job C o r p s and a irpor t p o r t i o n sof the p r o p e r t y . A l a r g e p o r t i o n of the p r o p e r t y owned by the City of San Marcos is leasedf or f a r m i n g use; and crops are c u r r e n t l y p l a n t e d . The s u r r o u n d i n g l a n d u s e i s p r i m a r i l ya g r i c u l t u r a l and rural r e s i d e n t i a l .
The p u r p o s e o f t h i s work p l a n i s to de scribe the s i t e reconnaissance and s a m p l i n ga c t i v i t i e s p l a n n e d at the s i t e to d e t e r m i n e if f u r t h e r ac t i on is required as d e s cr i b ed below.
WORK P L A N O V E R V I E W
The p u r p o s e o f th e SSI i s t o document th e r e l e a s e ( s ) or p o t e n t i a l r e l e a s e ( s ) o f hazardoussubs tance s f r o m i d e n t i f i a b l e sources tha t may have m i g r a t e d o f f - s i t e . Thi s work p l a n wa s
d e v e l o p e d u s ing a v a i l a b l e i n f o r m a t i o n o b ta ined t h r o u g h a review o f T N R C C f i l e s . T h ei n f o r m a t i o n c o l l e c t e d f r o m the review of records was e v a l u a t e d for d a t a g a p s anda d d i t i o n a l i n f o r m a t i o n needs were incorpora t ed in to t h e work p l a n . T h i s p l a n w i l l b em o d i f i e d as necessary by the Site I n v e s t i g a t i o n M a n a g e r based on actual c o n d i t i o n sencountered.
S e c t i o n 1 is the i n t r o d u c t i o n . S e c t i o n 2 is the s i t e background and d e s c r i p t i o n , and S e c t i o n3 de s cr ibe s thcs s i t e f i e ld work to be c onduc t ed . W a t e r well l o g s and i n f o r m a t i o n , Q u a l i t yA s s u r a n c e / Q u a l i t y C o n t r o l ( Q A / Q C ) Requirement s do cumen t , a n d t h e S i t eReconnai s sance C h e c k l i s t are pr e s en t ed as a p p e n d i c e s A t h r o u g h C, r e s p e c t i v e l y .



S I T E O B J E C T I V E W I T H R E S P E C T T O T H E P R E R E M E D I A L P R O C E S S
T h e p r e r e m e d i a l s tage o f t h e S u p e r f u n d proces s invo lv e s a P r e l i m i n a r y Asse s sment ( P A )a n d a s i te i n s p e c t i o n ( S I ) s tage c o n s i s t i n g o f a n S S I and, i f necessary, a l i s t i n g s i tein sp e c t i on (LSI). T h i s SSI i s being conducted to determine i f th e above-referenced site i se l i g i b l e f o r p r o p o s a l t o t h e N a t i o n a l P r i o r i t i e s L i s t ( N P L ) under t h e F e d e r a l S u p e r f u n dProgram. T h e S S I w i l l f o c u s o n a s s e s s ing t h e threat a l o n g t h e g r o u n d w a t e r a n d soi lexposure pa thways w i t h i n the s i t e .
T h i s S S I w i l l bu i ld upon e x i s t i n g data b y o b t a i n i n g a d d i t i o n a l background i n f o r m a t i o nrelevant to the s i t e t h r o u g h a f i l e review and c o l l e c t i n g environmenta l s a m p l e s to f u r t h e rcharacterize condit ions at the site. S a m p l i n g conducted dur ing the f i e l d work w i l l a t t emptto document hazardous subs tance m i g r a t i o n to and f r o m the s i t e f r o m p o t e n t i a l sources,and look for evidence of actual human and env ironmenta l expo sure to c on taminant s .
P R O J E C T C O N T A C T S P H O N E
E P A :
B i l l Rhotenberry, Environmenta l P r o t e c t i o n S p e c i a l i s t ( 2 1 4 ) 665-8372S u p e r f u n d S i t e Asse s sment S e c t i o nU . S . Env ironmen ta l P r o t e c t i o n A g e n c y , Region V I1445 Ross Avenue, S u i t e 1200, D a l l a s , T e x a s 75202
T N R C C :W e s l e y G . N e w b e r r y , T e c h n i c a l D i r e c t o r ( 5 1 2 ) 239-2512
A l l a n M . S e i l s , P A / S I Program M a n a g e r ( 5 1 2 ) 239-2514J o h n S y e r , H e a l t h a n d S a f e t y O f f i c e r ( 5 1 2 ) 239-4136S t e p h a n i e Pogue , Q u a l i t y Assurance O f f i c e r ( 5 1 2 ) 239-5633S u s y L. L o f t u s , S i t e I n v e s t i g a t i o n Manger ( 5 1 2 ) 239-4134
T e x a s N a t u r a l Resource C o n s e r v a t i o n C o m m i s s i o nP o l l u t i o n C l e a n u p D i v i s i o nEmergency Respons e and Asse s sment S e c t i o nP.O. Box 13087, C a p i t o l S t a t i o n , A u s t i n , Texas 78711

S I T E C O N T A C T S
Mr. J a c k D o u g h t y Ms. Beverly Richard sonA i r p o r t Manager J o b Corps D a l l a s Regional O f f i c eC i t y o f San Marcos 214/767-2567
512/393-8160
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S E C T I O N 2
S I T E B A C K G R O U N D A N D D E S C R I P T I O N

S I T E I N F O R M A T I O N

The U n i t e d S t a t e s Government acquired 2,236.56 acres in March 1942 that was used bythe U.S. Army as a navigat ion t ra in ing f a c i l i t y . In May 1946 the f a c i l i t y began t r a i n i n gh e l i c o p t e r p i l o t s . In 1948 the base was renamed as the San Marcos Air F o r c e Base; in1953 it was r e d e s i g n a t e d as the Gary Air F o r c e Base and in 1955 the name was changedto the Edward Gary Air Force Base. At th i s t ime, the mission of the base was changed toan advanced av ia t i on school. The Army reaquired the base in 1956 and it was renamedC a m p Gary and used for an a v i a t i o n school. The f o r m e r base was r epor t ed as excess tothe G e n e r a l S e r v i c e s A d m i n i s t r a t i o n on S e p t e m b e r 11 ,1964 (Ref. 4). A p o r t i o n of the s i tei s owned by the U.S. D e p a r t m e n t o f Labor and used for the Gary Job C o r p s fac i l i ty . Ther e m a i n i n g acreage i s owned by the City of San Marcos and used for the m u n i c i p a l a i r p o r t ,l ea s ed for agr c u l t u r a l use, and a s m a l l p o r t i o n i s used by S o u t h w e s t T e x a s S t a t eU n i v e r s i t y . The a p p r o x i m a t e g e o g r a p h i c c o o r d i n a t e s o f the site are 29° 54" North L a t i t u d e
and 97° 52" W a s t L o n g i t u d e (Ref. 5). See F i g u r e 1 for the l o c a t i o n of the f o r m e r Gary
A F B .
T h e C i t y o f S a n Marcos opera t ed a T y p e I , t r e n c h - t y p e sani tary l a n d f i l l o n a p o r t i o n o f t h e
f o r m e r G a r y Air F o r c e Base f r o m 1969 t h r o u g h 1984. The landfi l l i s l o ca t ed on 84 acres ofland near the eastern boundary of the site. Two a d d i t i o n a l landfill l o ca t i on s w i th in thef o r m e r Gary AFB s i t e were p r o p o s e d by the C i t y o f San Marcos , bu t the p e r m i t s f or thosel o c a t i o n s were never a p p r o v e d . Gary Job C o r p s p e r f o r m e d th e t r e n c h i n g a c t i v i t i e s f o r t h el a n d f i l l a s t r a i n i n g exercises f o r the ir students. T h e Texas Department o f H e a l t h ( T D H )a p p r o v e d the landf i l l c l o sure p l a n s on December 13, 1985 (Ref . 16).
In October 1989, the Environmental Protec t ion Agency (EPA) sampled al l monitoring we l l sat the s i t e and d r i n k i n g water w e l l s at p r i v a t e re s idence s to the south of the site in thecommuni ty o f R e e d s v i l l e . Organic a n a l y s i s o f s a m p l e s f r o m th e m o n i t o r i n g w e l l s f o u n di n c l u d e d 1 , 1 - d i c h l o r o e h t e n e , 1 , 2 - d i c h l o r o e t h e n e , v iny l c h l o r i d e , carbon d i s u l f i d e , pyrene,a n d d e l t a - B H C . I n o r g a n i c a n a l y s i s discovered arsenic, barium, b e r y l l i u m , chromium,c o b a l t , l e a d , v a n a d i u m , and zinc above background l e v e l s . Organic a n a l y s i s o f s a m p l e sf r o m the r e s i d e n t i a l d r i n k i n g water w e l l s f o u n d b r o m o f o r m , p h e n o l , and cis-1,2-d i c h l o r o e t h e n e . I n o r g a n i c s f o u n d i n c l u d e d barium, mercury, and cyanide s l i g h t l y abovebackground l e v e l s . T h e C i t y o f S a n Marcos i n s t a l l e d a d d i t i o n a l m o n i t o r i n g w e l l s i n A p r i l1990 at the request of the T e x a s W a t e r C o m m i s s i o n (TWC) and encountered constructiondebri s i n c l u d i n g wood, metal wire, g l a s s , and i n s u l a t i o n m a t e r i a l s , as we l l as benzene and



t o l u e n e d u r i n g we l l i n s t a l l a t i o n a c t i v i t i e s . T h e w e l l s were locat ed o u t s i d e o f t h e o f f i c i a ll a n d f i l l b oundar i e s ( R e f . 4 ) .
T N R C C M u n i c i p a l S o l i d W a s t e f i l e s f o r p e r m i t 6 4 0 document a n a l y t i c a l r e s u l t s f r o mgroundwat e r m o n i t o r i n g w e l l s tha t e x h i b i t e d t e t r a c h l o r o e t h e n e , benzene, ch lorobenzene ,t r i c h l o r o e t h e n e , 1 , 1 , 2 , 2 - t e t r a c h l o r o e t h e n e , c h l o r o e t h a n e , 1 , 1 - d i c h l o r o e t h a n e , c h l o r o f o r m ,v i n y l ace tate , 2-hexanone, t e t r a h y d r o f u r a n , 1 , 4 - d i c h l o r o b e n z e n e , and 1 ,2-d i ch l oro e th ene( c i s ) above de t e c t i on l eve l s . I n f o r m a t i o n in the file indi ca t ed that no l iner s were on thes i d e s or bo t t oms of the n i n e - f o o t d e e p trenches. S u b s i d e n c e channe l s of two to f o u r f e e td e e p were noted on the s o u t h / s o u t h e a s t m i d s e c t i o n of the landf i l l . It was a l s o noted that ap o r t i o n of the landfill had been p l o w e d and corn was b e ing grown. A n a l y t i c a l data or otherd a t a was requested to document that mo i s tur e i s not p e r c o l a t i n g i n t o the landfil l in thep l o w e d area ( R e f . 1 1 ) .
The Gary Job C o r p s C e n t e r i s located on 817 acres of l a n d w i t h i n the boundar i e s of thef o r m e r Gary A i r F o r c e Base. T h e s i t e i s c u r r e n t l y a r e s i d e n t i a l vo ca t i ona l t r a i n i n g f a c i l i t yf o r e c o n o m i c a l l y d i s a d v a n t a g e d youth. E l e c t r i c a l power t r a n s f o r m e r s were i n h e r i t e d f r o mthe f o r m e r m i l i t a r y o c cupan t s and were o r i g i n a l l y stored in a f e n c e d s torage yard. Thet r a n s f o r m e r s were l a t e r moved to a warehouse wi th a curbed f l o o r . The Gary Job C o r p s
f a c i l i t y S o l i d W a s t e R e g i s t r a t i o n N o . 73125 f i l e shows t r a n s f o r m e r s c o n t a i n i n g P C B s wered i s p o s e d o f a t an o f f - s i t e f a c i l i t y in 1992. The f i l e a l s o document s d i s p o s a l o f cyanogensc h l o r i d e , mercury f r o m d e n t a l c l i n i c a c t i v i t i e s , waste p a i n t r e s i d u a l s , waste f r o m p r i n t i n gt r a d e o p e r a t i o n s , s o l v e n t s f r o m au tomot ive a n d mechanical t rade s , b u i l d i n g c on s t ru c t i onm a t e r i a l s , waste o i l , and waste f l u o r e s c e n t and mercury - c o n t a i n i n g l i g h t i n g . T h r e eL e a k i n g P e t r o l e u m S t o r a g e T a n k ( L P S T ) sites a r e a s soc iated wi th t h e Gary J o b C o r p sSite: 108133, 96595, and 109958. LPST No. 108133 remains an act ive s i t e and haspha s e s e p a r a t e d hydrocarbon s pre s ent in one of the two m o n i t o r i n g w e l l s on the site (Ref.17).
W A S T E C O N T A I N M E N T / H A Z A R D O U S S U B S T A N C E
I D E N T I F I C A T I O N
C h a r a c t e r i s t i c s
The i n f o r m a t i o n used to i d e n t i f y the waste charac t e r i s t i c s a t the f o r m e r Gary AFB s i t e wasob ta ined f r o m a review of s ta t e and f e d e r a l records and a n a l y s i s of aer ial p h o t o g r a p h s .The s i t e was i d e n t i f i e d to have p o t e n t i a l waste source areas, where hazardous substancesmay have been d e p o s i t e d , s t o r ed , d i s p o s e d , or p l a c e d . A record review i d e n t i f i e d v o l a t i l eorganic c o m p o u n d s , s e m i v o l a t i l e organic c o m p o u n d s , P C B s and t e t r a e t h y l l ead a sp o t e n t i a l hazardous substances at the s i t e . R e s i d e n t i a l w e l l s s a m p l e d in 1989 containedvarying concentrat ions of c i s - 1 , 2 - d i c h l o r o e t h e n e , 1,1 - d i c h l o r o e t h a n e , t r i ch loroe thene , and1 , 4 - d i c h l o r o b e n z e n e (Ref . 4) .
P o t e n t i a l waste source areas are l o ca t ed on both the Gary Job C o r p s p r o p e r t y and thep o r t i o n o f the s i t e c o n t r o l l e d by San Marcos M u n i c i p a l A i r p o r t . The areas o f concern
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i n c l u d e t h e f o r m e r m u n i c i p a l l a n d f i l l , p o s s i b l e f o r m e r m i l i t a r y l a n d f i l l s , a n d so i l p o t e n t i a l l yc on tamina t ed b y P C B s . T h r e e L e a k i n g P e t r o l e u m S t o r a g e T a n k ( L P S T ) numbers a r eassociated with the Gary Job Corp s S i t e : 108133, 96595, and 109958. Only LPST No.108133 remains an active s i t e wi th p h a s e - s e p a r a t e d hydrocarbons do cument ed in them o n i t o r i n g w e l l s .
A p p r o x i m a t e l y 1,825,320 cubic yard s of s o l i d waste were d e p o s i t e d at the San MarcosM u n i c i p a l landf i l l . The landf i l l opera t ed f r o m 1969 to 1984 and covered 84 acres (Ref .1 6 ) . The s i te had been o p e r a t e d as a landfi l l sinceW o r l d War II (Ref. 4). Pos s i b l e PCB contamination may have re sul t ed f r om the storage o fe l e c t r i c t r a n s f o r m e r s in the u t i l i ty yard next to b u i l d i n g 11 -215. In 1987, a t r a n s f o r m e r p o l ebroke near b u i l d i n g 7-102 and oil s p i l l e d onto the ground. S u r f a c e soil was removedf o l l o w i n g t h e i n c i d e n t ( R e f . 1 6 ) .

A F e b r u a r y 8 , 1 9 9 1 , conversat ion wi th a f o r m e r Gary Job C o r p s e m p l o y e e documented inthe f i l e s s tate that m i l i t a r y a i r p l a n e s were washed in concrete bays wi th the water g o i n gthrough storm drains to a dra inage d i t ch near the east end of the airport concrete apron(Ref. 14). It was a l s o s ta t ed that the m i l i t a r y p e r f o r m e d "burn and cover" d i s p o s a l o ft e t rae thyl lead at the site. The locat ions of such ac t iv i t i e s cannot be located ( R e f . 15).
In a TWC 1988 i n s p e c t i o n , i t was noted that three maintenance shop s generate waste o i l sand s o l v e n t s : heavy e q u i p m e n t maint enance , motor p o o l , and mechanics t r a i n i n g shop .The q u a n t i t i e s were l e s s than 1,000 kg per month. At that t i m e , t en e l e c t r i c t r a n s f o r m e r sc o n t a i n i n g P C E J s were on-site a w a i t i n g d i s p o s a l ( R e f . 16).
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Required I n f o r m a t i o n ( D a t a G a p s )
F i e l d v e r i f y t h e l o c a t i o n , areal extent s ta ined s o i l , s tre s sed v e g e t a t i o n ,i m p o u n d m e n t s and waste p i l e areas. N o t e any areas void of v e g e t a t i o n and
obtain soi l s a m p l e s to c o n f i r m the re l ease of c ontaminant s .
Field v e r i f y previous o p e r a t i o n s at the s i t e and any hazardous subs tancesr e l a t e d to these a c t i v i t i e s t h r o u g h ob s erva t i on and interviews w i th s i t ep e r s o n n e l .
Obta in background so i l and ground water s a m p l e s to de t ermine the n a t u r a l l y
occurring l e v e l s o f hazardous subs tances f r o m u n a f f e c t e d areas a d j a c e n t tothe site.

G R O U N D W A T E R P A T H W A Y A N D T A R G E T S
C h a r a c t e r i s t i c s
T h e p r i n c i p a l water-bearing f o r m a t i o n s u n d e r l y i n g t h e s i t e v i c i n i t y , f rom o l d e s t t o younges t ,a r e t h e W i l c o x G r o u p , Carr izo S a n d , Reklaw F o r m a t i o n , Queen C i t y S a n d , LeonaF o r m a t i o n , a n d Recent a l l u v i u m . T h e Carr izo S a n d a n d W i l c o x G r o u p t o g e t h e r f o r m t h emost p r o d u c t i v e water-bearing zone. The water s u p p l y w e l l s in the i m m e d i a t e v i c i n i t y o fthe s i t e are i n s t a l l e d in the Recent a l l u v i u m , which has a maximum th i ckne s s of
a p p r o x i m a t e ! / 45 f e e t and i s characterized by g r a v e l , c l ay , s i l t , and sand. The e s t i m a t e dp o t e n t i a l y i e l d s f r o m w e l l s t a p p i n g t h e Recent a l l u v i u m ranges f r o m 0 t o 300 gpm (Ref . 6) .
No ex t ens ive! g r o u n d w a t e r i n v e s t i g a t i o n has been conduc t ed at the s i t e , t h e r e f o r e nod e f i n i t i v e i n f o r m a t i o n may be g iv en as to the occurrence or d e p t h to these a q u i f e r s .
In pa s t i n v e s t i g a t i o n s , groundwat er occurred at a d e p t h of a p p r o x i m a t e l y 22 to 27 f e e tbelow ground sur fa c e ( b g s ) (Ref. 4). Ten m o n i t o r i n g w e l l s were i n s t a l l e d a t the site d u r i n gi n v e s t i g a t i o n s conducted under t h e purview o f t h e T N R C C M u n i c i p a l S o l i d W a s t e Divi s i on .
The t en w e l l s were p l u g g e d and abandoned in N o v e m b e r 1996 ( R e f . 13). Two m o n i t o r i n g
w e l l s were i n s t a l l e d a t the LPST s i t e 108133 in May 1996 (Ref . 17). S u r f a c e d r a i n a g ea p p e a r s to be toward the south-southeas t in to the San Marcos River.



F i g u r e 2: G e o l o g i c U n i t s in C a l d w e l l County
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T a r g e t s

I T h e C i t y o f S a n Marcos op era t e s a n d m a i n t a i n s 8 w e l l s t o s u p p l y p u b l i c d r i n k i n g waterN o d o c u m e n t a t i o n i s a v a i l a b l e t o i n d i c a t e tha t p u b l i c d r i n k i n g water w e l l s i n t h e v i c i n i t y o fthe s i t e have been c o n t a m i n a t e d by hazardous subs tance s f r o m the s i te . W e l l s f or the• City of San Marcos range in d e p t h f r o m 115 to 315 f e e t (Ref. 8).
A w e l l h e a d p r o t e c t i o n area ex i s t s w i t h i n a 4-mile r a d i u s of the s i t e ( R e f . 7).

• Based upon a review of s ta t e records, the f o l l o w i n g p u b l i c s u p p l y w e l l s were d e f i n e d (Ref .

. • T h e r e are no water s u p p l y w e l l s on s i t e
I • Between 0.25 - 0.50 m i l e s of the outer b o u n d a r i e s of the G a r y AFB s i t e ,there are 6 water w e l l s .iiiii

Required I n f o r m a t i o n ( D a t a G a p s )
• Field v e r i f i c a t i o n o f e x i s t i n g wel l l o c a t i o n s w i t h i n 1 m i l e o f the site. Veri fy by

_ i n s p e c t i o n and per sonne l interviews whe ther the w e l l s are in use and theI number of p e o p l e served. Obta in water l eve l measurements, we l lc on s t ru c t i on d e t a i l s , we l l d e v e l o p m e n t pro c edure s , water q u a l i t y test r e s u l t s ,and a q u i f e r p u m p i n g d a t a f r o m th e wel l owners, i f a v a i l a b l e .

• Between 0.50-1 m i l e of the outer b o u n d a r i e s of the G a r y AFB s i t e there are
3 water w e l l s .

• Between 1 - 2 m i l e s of the outer boundar i e s of the Gary AFB si te there are 9
water w e l l s .

• Between 2 and 3 m i l e s of the outer b oundar i e s of the Gary AFB s i t e , thereare 26 water w e l l s .
• Between 3 and 4 m i l e s of the outer b o u n d a r i e s of the G a r y AFB s i t e there

are 16 water w e l l s .

S a m p l e d a t a f r o m d r i n k i n g water w e l l s which may be present w i t h i n 1 - m i l er a d i u s of the s i t e to d e t e r m i n e whether c on taminant s f r o m the s i t e havemigra t ed t o th e s h a l l o w d r i n k i n g water a q u i f e r ( s ) .
Obtain background we l l water s a m p l e s f r o m nearby u p g r a d i e n t d r i n k i n gwater w e l l s u n a f f e c t e d by s i te c o n d i t i o n s to d e t e r m i n e the n a t u r a l l y occurringl e v e l s o f c o n t a m i n a n t s .



S U R F A C E W A T E R P A T H W A Y A N D T A R G E T S
C h a r a c t e r i s t i c s
The F o r m e r Gary AFB si te i s located wi th in the G u a d a l u p e River Basin and w i l l drain toS e g m e n t 1808 (Ref. 9). Average annual rainfall in the v i c i n i t y of the s i te i s 32.65 inches
( R e f . 1 0 ) .

S O I L E X P O S U R E P A T H W A Y A N D T A R G E T S
Characteri s t ic s
Land u s e onsite i s m u n i c i p a l , l i g h t i n d u s t r i a l , e d u c a t i o n a l a n d r e s i d e n t i a l . S u r r o u n d i n gl a n d u s e i s mixed a g r i c u l t u r a l a n d r e s i d e n t i a l . T h e f o r m e r Gary A F B s i t e o c cup i e sa p p r o x i m a t e l y 2, 200 acres wi th r e s i d e n t i a l d w e l l i n g s l o ca t ed on the Gary Job C o r p sp o r t i o n o f t h e site. The Gary Job C o r p s p r o p e r t y i s a lmo s t t o t a l l y enclosed by s e cur i ty
f e n c i n g . Res idence s are a l s o l o ca t ed in the c ommuni ty of R e e d v i l l e tha t borders the s i t e
on the s ou thea s t boundary.
The so i l pre s ent at the s i t e i s the Branyon c l a y of the Branyon S e r i e s . The Branyon seriescons i s t s o f d e e p , near ly l eve l t o g e n t l y s l o p i n g s o i l s on o ld terraces. T h e s e s o i l s f ormed incalcareous c l a y e y a l l u v i u m . I n a r e p r e s e n t a t i v e p r o f i l e t h e s u r f a c e l a y e r i s dark-graycalcareous c l a y about 44 inches th i ck . Below t h i s is gray calcareous c lay about 28 inchest h i c k tha t has many s l i c k e n s i d e s . The next layer i s l i g h t - g r a y c l a y tha t e x t end s to a d e p t hof 96 inches (Ref. 10).
Branyon s o i l s are m o d e r a t e l y we l l d r a i n e d . T h e s e s o i l s take in water r a p i d l y when they aredry and very s l o w l y when they are wet. A v a i l a b l e water c a p a c i t y is h i g h . R u n o f f i s s lowand the hazard of erosion is s l i g h t . T h e s e s o i l s are used m o s t l y for c rop s , with a few areasused as improved p a s t u r e (Ref. 10).
The L e w i s v i l l e series cons i s t s o f d e e p , n ear ly l eve l t o g e n t l y s l o p i n g s o i l s on o ld terraces.T h e s e s o i l s f o r m e d in calcareous c layey and loamy a l l u v i u m . The sur fac e layer i s verydark grayish-brown calcareous s i l t y c l ay about 12 inches t h i c k u n d e r l a i n by a darky e l l o w i s h brown calcareous s i l t y c l ay loam about 18 inches t h i c k . Below t h i s i s very p a l ebrown calcareous c l a y loam that has s o f t masses and concre t ions of c a l c i u m carbonate.T h e s o i l s a r e w e l l d r a i n e d w i th modera t e p e r m e a b i l i t y . T h e L e w i s v i t l e s o i l s a r e m o s t l yused for crops and improved pas ture (Ref. 10).
T a r g e t s
A n a l y s i s o f 1990 census b l o ck g r o u p d a t a i n d i c a t e s t h e f o l l o w i n g p o p u l a t i o n f i g u r e ss u r r o u n d i n g t h e Gary A F B s i t e:
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II
0 - 1 / 4 m i l e = 61 per sons1 1 / 4 - 1 / 2 m i l e = 184 persons1/2 -1 m i l e = 735 persons1-2 mi l e s = 777 persons

I 2-3 m i l e s = 2,197 persons• 3-4 m i l e s = 12,329 persons
I A s i t e v i s i t was c onduc t ed on April 6, 2000 and the f o l l o w i n g i n f o r m a t i o n was g a t h e r e d :
_ A c c o r d i n g to Mr. J a c k D o u g h t y , manager o f the San Marcos M u n i c i p a l A i r p o r t , the• a p p r o x i m a t e r e s ident p o p u l a t i o n o f Gary J o b C o r p s f a c i l i t y i s a p p r o x i m a t e l y 3,000. T h ef a c i l i t y houses; s t u d e n t s in d o r m i t o r y f a c i l i t i e s . Recrea t ional f a c i l i t e s a r e a l s o l o ca t ed onH th e s i t e . A s e cur i ty f e n c e s epara t e s t h e Gary Job C o r p s f a c i l i ty f r o m th e a i r p o r t .

T h e f o r m e r S a n Marcos M u n i c i p a l L a n d f i l l area i s i n c l u d e d i n t h e p o r t i o n o f t h e a i r p o r t
( p r o p e r t y tha t i s b e ing c u l t i v a t e d and crops are c u r r e n t l y p l a n t e d . A c c o r d i n g to Mr.D o u g h t y , the land i s a l s o used for g r a z i n g c a t t l e .

I At the t ime of o r e p a r a t i o n of t h i s w o r k p l a n , it is unknown if any e n d a n g e r e d or threa t enedsp e c i e s r e s ide on the f o r m e r Gary AFB s i t e or could p o t e n t i a l l y be i m p a c t e d w i t h i n a 4 m i l eradius .
• Required I n f o r m a t i o n (Data G a p s )
I • Field v e r i f i c a t i o n o f d r a i n a g e p a t t e r n s and soi l e xpo sure pa thways s u r r o u n d i n g the™ site.
• • V e r i f i c a t i o n of the d i s t a n c e to the nearest re s idence and number of o c cupant s .

I « C o l l e c t s a m p l e d a t a to s u b s t a n t i a t e the presence of hazardous sub s tance s ins ur fa c e s o i l s .

I « Field v e r i f i c a t i o n tha t there are no a d d i t i o n a l s en s i t i v e environments or endangeredsp e c i e s w i t h i n a 4-mile r a d i u s o f the s i te . E s t a b l i s h the l o c a t i o n o f the i d e n t i f i e ds e n s i t i v e env ironment s t h r o u g h corre spondence o r f i e l d v e r i f i c a t i o n .
I • Obta in background s o i l s a m p l e s to d e t e r m i n e the n a t u r a l l y occurring l e v e l s o fc o n t a m i n a n t s in o f f - s i t e s ur fa c e s o i l s a d j a c e n t to the site.ii
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A I R P A T H W A Y A N D T A R G E T S
C h a r a c t e r i s t i c s
No air s a m p l e s are p l a n n e d to assess re l ease s to the a ir pa thway. The air pa thway w i l l
n o t b e e v a l u a t e d d u r i n g t h i s S S I .
N o a n a l y t i c a l d a t a w a s a v a i l a b l e t o document o f f s i t e m i g r a t i o n o f airborne t r a n s p o r t e d
hazardous subs tances f r o m e x i s t i n g on s i t e sources.

S E C T I O N 3
S I T E N O N S A M P L I N G D A T A C O L L E C T I O N A N D F I E L D WORK

T h e T e x a s N a t u r a l Resource Cons e rva t i on C o m m i s s i o n ( T N R C C ) w i l l p e r f o r m t h ea c t i v i t i e s d e s c r i b ed in t h i s section to p r o v i d e s i te background i n f o r m a t i o n and a n a l y t i c a l
d a t a that can be used by the EPA to e v a l u a t e the s i t e u s i n g the H a z a r d R a n k i n g S y s t e m
( M R S ) . T h i s i n f o r m a t i o n w i l l b e p r e s e n t e d i n a d o c u m e n t a t i o n report that i n c l u d e sgroundwa t e r , soil and s l u d g e s a m p l i n g as d i s cu s s ed below.

A l l f i e l d work w i l l b e conducted i n accordance wi th t h e h e a l t h a n d s a f e t y p l a n ( H S P ) a n d
t h e T N R C C - a p p r o v e d q u a l i t y assurance p r o j e c t p l a n ( Q A P P ) . T h e H S P w i l l b e prov ided b ythe contractor. The Q A P P i s p r o v i d e d a s A p p e n d i x A. T h e s e p l a n s w i l l b e reviewed by al l
p e r s onne l upon arr iva l at the s i t e .
P E R S O N N E L R E Q U I R E M E N T S A N D R E S P O N S I B I L I T I E S
T h e T N R C C C e n t r a l O f f i c e T e c h n i c a l Direc tor f o r t h i s s cre ening si te i n s p e c t i o n ( S S I ) i sW e s l e y N e w b e r r y a n d t h e T N R C C Program M a n a g e r i s A l l a n S e i l s . T h e T N R C C S i t e
I n v e s t i g a t i o n M a n a g e r i s S u s y L o f t u s . Other team members wi l l b e i d e n t i f i e d p r i o r t o th es a m p l i n g event. T h e T N R C C ' s C e n t r a l O f f i c e m a i l i n g a d d r e s s i s R e m e d i a t i o n D i v i s i o n ,
Site Asse s sment and M a n a g e m e n t S e c t i o n , P.O Box 13087, A u s t i n , T e x a s 78711-3087.
T h e T N R C C C e n t r a l O f f i c e Program M a n a g e r a n d S i t e I n v e s t i g a t i o n M a n a g e r a r e
r e s p o n s i b l e f o r i d e n t i f y i n g , a s s i g n i n g , a n d o r g a n i z i n g t h e s t a f f t o execute t h e a c t i v i t i e s
required to comple t e the SSI. The S i t e I n v e s t i g a t i o n Manager i s r e spons i b l e f orc o m p l e t i n g the a c t i v i t i e s de s cr ibed in t h i s p l a n and a d h e r i n g t o th e s a m p l i n g a c t i v i t i e s and
report s c h e d u l e . T h e p l a n n e d f i e l d s c h e d u l e f o r a c t i v i t i e s a t Gary A F B s i t e i s presented i nT a b l e 1.
T h e T N R C C T e c h n i c a l Direc tor a n d Program M a n a g e r w i l l review a l l m a j o r r epor t s a n dp r o v i d e t e chnical a n d a d m i n i s t r a t i v e s u p p o r t t o t h e S i t e I n v e s t i g a t i o n Manager . T h e
T N R C C T e c h n i c a l Director w i l l review t h e work p l a n a n d f i n a l report a n d w i l l a p p r o v e t h e
f i n a l versions. I n a d d i t i o n , t h e T N R C C T e c h n i c a l D i r e c t o r a n d P r o g r a m M a n a g e r w i l l
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prov id e over s igh t f or th e f i e l d a c t i v i t i e s d u r i n g the i n v e s t i g a t i o n . The ERA Region VI siteassessment manager ( S A M ) i s r e s p o n s i b l e f o r a p p r o v i n g t h e s a m p l i n g a c t i v i t i e s work p l a nand rev i ewing the f ina l report .
C O M M U N I T Y R E L A T I O N S
Prior to the start o f any work at the s i t e , TNRCC wil l i n f o r m the a p p r o p r i a t e C i t y o f SanMarcos and G a r y Job C o r p s a u t h o r i t i e s o f th e i n t e n d e d s i t e v i s i t . Indiv idua l r e s ident s andbus ine s s e s in the i m m e d i a t e area will be contacted by l e t t e r f r o m the TNRCC or d u r i n g theo f f - s i t e reconnaissance v i s i t . Reques t s f o r s i t e - s p e c i f i c i n f o r m a t i o n w i l l b e made d u r i n g th einterview process or i d e n t i f i e d in the l e t t e r f rom the TNRCC. TNRCC w i l l make no otherf o r m a l n o t i f i c a t i o n s o f t h e S S I s a m p l i n g events. S a m p l e r e s u l t s w i l l b e sent t o eachp r o p e r t y owner, f o r t h e i r p r o p e r t y o n l y , upon c o m p l e t i o n o f t h e d a t a q u a l i t y assuranceprocess. A n y requests t o t h e T N R C C f o r i n f o r m a t i o n b e f or e o r a f t e r t h e p l a n n e d s i tei n s p e c t i o n w i l l b e r e f e r r e d t h r o u g h t h e P A / S I P r o g r a m M a n a g e r f o r a n a p p r o p r i a t eresponse. Any requests for i n f o r m a t i o n by the news media or p a r t i e s not a s s o c ia t ed wi ththe s i t e w i l l b e d i r e c t ed t h r o u g h the TNRCC T e c h n i c a l Direc tor or h i s d e s i g n e e t o theT N R C C C e n t r a l O f f i c e M e d i a R e l a t i o n s O f f i c e , P.O. B o x 13087, A u s t i n , T X 78711,
t e l e p h o n e ( 5 1 2 ) 239-5000.
The TNRCC Program Manager w i l l provide each member o f th e TNRCC in spe c t i on teama n d t h e S i t e I n v e s t i g a t i o n M a n a g e r w i th l e t t e r s o f i n t r o d u c t i o n s t a t i n g t h e p u r p o s e o f t h ei n v e s t i g a t i o n a n d a u t h o r i z a t i o n t o conduct a p p r o p r i a t e f i e l d a c t i v i t i e s . T h e T N R C C w i l lsend n o t i f i c a t i o n l e t t e r s t o t h e a p p r o p r i a t e s i t e r e p r e s e n t a t i v e s i n f o r m i n g them o f t h ei m p e n d i n g s a m p l i n g a c t i v i t i e s a n d r e q u e s t i n g access a u t h o r i z a t i o n f o r T N R C C i n s p e c t o r st o th e s i t e . TNRCC wi l l s e t up th e s i t e v i s i t o n l y a f t e r r e c e i v i n g wr i t t en or verbal accessa u t h o r i z a t i o n f r o m the p r o p e r t y owner or t h e i r r e p r e s e n t a t i v e s .
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T i m e
900

1200
1300

1800

A c t i v i t y
Meet at site. Conduc t o r i e n t a t i o n for contractor as required. Verifysi te s p e c i f i c data. Review a n d s ign H e a l t h & S a f e t y P l a n . Prepar ef i e l d l ogbook. Begin ons i t e a n d o f f s i t e reconnaissance. M a r kon s i t e a n d o f f s i t e so i l s a m p l e l o c a t i o n s . Review a n d m o d i f y s a m p l i n gp l a n a s necessary. Begin i n s t a l l a t i o n o f bor ings .
Lunch
Return to site. C o n t i n u e i n s t a l l a t i o n of b o r i n g s and c o l l e c t i o n of soi land groundwat e r s a m p l e s . . W r a p and pack s a m p l e s f or s h i p m e n t .C o m p l e t e C L P l a b do cumen ta t i on .
C o n t r a c t o r w i l l d e l i v e r s a m p l e s f o r ov ern igh t s h i p m e n t t o C L P lab .End of day.

T i m e
0730

0800

1200
1300
1700

1900

A c t i v i t y
Meet at s i t e . Conduc t s i t e s a f e t y b r i e f i n g . Review tasks to be
c o m p l e t e d t h i s day.
Begin i n s t a l l a t i o n o f bor ings . C o l l e c t s o i l and groundwat er s a m p l e s
f r o m bor ing s .
Lunch
Return to s i t e . Begin s u r f a c e soil s a m p l i n g .
C o m p l e t e soil s a m p l i n g . W r a p and pack s a m p l e s for sh ipment .C o m p l e t e C L P l a b d o c u m e n t a t i o n .
Contrac tor w i l l d e l i v e r s a m p l e s f o r o v e r n i g h t s h i p m e n t t o C L P lab.End of day.

T i m e
0730

0800
1200

A c t i v i t y
Meet at site. C o n d u c t d a i l y site s a f e t y b r i e f i n g . Review tasks to bec o m p l e t e d on t h i s day.
Begin c o l l e c t i o n sur fa c e soi l s a m p l e s .
Lunch

14
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1300

1730

1830

Return to s i te. Begin c o l l e c t i o n o f groundwat er s a m p l e s f r o md r i n k i n g water w e l l s .
C o m p l e t e ground water s a m p l i n g . W r a p and pack s a m p l e s fors h i p m e n t . C o m p l e t e C L P l a b do cumen ta t i on .
Contrac t or w i l l d e l i v e r s a m p l e s f o r overnigh t s h i p m e n t t o C L P lab.End of day.

T i m e
0730

0800

1200
1300

1700

1800

A c t i v i t y
Meet at s i t e . C o n d u c t d a i l y site s a f e t y b r i e f i n g . Review tasks to bec o m p l e t e d on t h i s day.
Begin c o l l e c t i o n o f groundwat er s a m p l e s f o r m d o m e s t i c d r i n k i n g
water w e l l s .
Lunch
Resume c o l l e c t i o n o f groundwater s a m p l e s f r o m d o m e s t i c d r i n k i n g
water w e l l s .
C o m p l e t e s a m p l i n g . W r a p a n d pack s a m p l e s f o r s h i p m e n t .
C o m p l e t e C L P d o c u m e n t a t i o n .
C o n t r a c t o r w i l l d e l i v e r s a m p l e s f o r ov ern igh t s h i p m e n t t o C L P lab.End of day.

W O R K P L A N ! A C T I V I T I E S
T a s k 1: N o n s a m p l i n g and S a m p l i n g A c t i v i t i e s and R a t i o n a l e
The f i e l d team w i l l f i r s t meet with p r o p e r t y owner r epre s en ta t iv e s . The p u r p o s e o f them e e t i n g w i l l be to conduct an i n i t i a l s a f e t y b r i e f i n g and review the i n t e n d e d s a m p l i n g works c h e d u l e . I n f o r m a t i o n concerning pas t a n d current s i te c o n d i t i o n s o u t l i n e d S S I work p l a nw i l l b e d i s c u s s e d a n d v e r i f i e d . T h e S i t e I n v e s t i g a t i o n M a n a g e r w i l l record s i g n i f i c a n tcomments in the f i e ld l o g b o o k p e r t a i n i n g t o s i t e h i s t ory and c u r r e n t / p a s t o p e r a t i o n s .
After the i n i t i a l mee t ing, an o f f - s i t e reconnaissance in sp e c t i on will be c o m p l e t e d byd e s i g n a t e d team members. I n f o r m a t i o n w i l l b e l o g g e d in th e f i e l d l o g b o o k t o i n c l u d e
names of i n d i v i d u a l s i n t e r v i e w e d , p h y s i c a l / m a i l i n g addr e s s e s , date and t ime o f interviews,and ob s ervat ions noted. I n f o r m a t i o n o u t l i n e d in th e Si t e Reconnaissance C h e c k l i s t
( A p p e n d i x B ) a p p l i c a b l e t o o f f - s i t e r equirement s w i l l b e ob ta ined d u r i n g t h e i n s p e c t i o n .
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The o f f - s i t e reconnaissance wil l be conducted at l eve l D p r o t e c t i o n .
The init ial on-site reconnaissance i n s p e c t i o n wil l be a c compani ed by the owner or hisd e s i g n a t e d r e p r e s e n t a t i v e , i f a v a i l a b l e , t o as s i s t i n i d e n t i f y i n g p o t e n t i a l s i t e hazards.A p p r o p r i a t e s a f e t y e q u i p m e n t w i l l b e required by each team member, which wi l l i n c l u d ef i e l d re spiratory protec t ion with a combination o r g a n i c / p e s t i c i d e vapor cartridge and ad u s t / m i s t f i l t e r s u i t a b l e f o r organi c wastes. Personal p r o t e c t i v e e q u i p m e n t w i l l i n i t i a l l y b em o d i f i e d l eve l D. If i t can be e s t a b l i s h e d that v o l a t i l e and s e m i v o l a t i l e vapor s are s a f e l ybe low background and ac t ion l e v e l s , the on-site reconnaissance wi l l cont inue at m o d i f i e dl e v e l D.
Each waste management unit wi l l in i t ia l ly b e a p p r o a c h e d u s ing a p p r o p r i a t e ambient a irmoni tor ing equ ipment , such as a p h o t o i o n i z a t i o n detector (P1D) or organic vapor analyzer(OVA), t o detec t and i d e n t i f y p o t e n t i a l v o l a t i l e organic c o m p o u n d s . Any visual evidence o fa re l ease of hazardou s sub s tance s will be noted to ascertain whether a d d i t i o n a l pro t e c t ivee q u i p m e n t w i l l b e required f o r t h e s a m p l i n g events. I n g e n e r a l , s i t e s a f e t y r equirement swill be assessed in the init ial s i t e reconnaissance i n s p e c t i o n , and s a f e entry and exit p o i n t swi l l b e i d e n t i f i e d f o r each p r o p o s e d s a m p l i n g event.
U p o n c o m p l e t i o n o f t h e s i t e reconnaissance a c t i v i t i e s , t h e f i e l d team w i l l aga in review t h es a m p l i n g p l a n . S a m p l e l o c a t i o n s w i l l b e a d j u s t e d a s necessary to ensure that th e s a m p l e s
p r o v i d e s u f f i c i e n t d a t a to p r o p e r l y e v a l u a t e the s i t e . P h o t o g r a p h s w i l l b e taken as requiredt o document s i t e c o n d i t i o n s and s u p p o r t ob s ervat ions recorded in the f i e ld l o g b o o k .P h o t o g r a p h s w i l l require a t a m i n i m u m , th e f o l l o w i n g i n f o r m a t i o n f o r each p h o t o g r a p h :

• S i t e name
• L o c a t i o n
• N a m e of p h o t o g r a p h e r
• Date and t ime of p h o t o g r a p h
• D e s c r i p t i o n o f s i t u a t i o n / s c e n e p h o t o g r a p h e d .
• T y p e o f camera, f i lm, and l en s s e t t i n g ( M u s t be 50mm).

T h e f o l l o w i n g sect ion de s cr ibe s t h e p ropo s ed s a m p l i n g p l a n f o r t h e Gary A F B s i t e . T h i sp l a n may be m o d i f i e d as a re sul t of the on-si te reconnaissance a n d / o r noted s i te accesscon s t ra in t s . The s a m p l e s to be c o l l e c t e d and s a m p l e r a t i o n a l e are l i s t e d in T a b l e 2.P r o p o s e d s a m p l e a n a l y s e s , c onta iner s , and pr e s e rva t i on requirement s for the soil andground water s ampl e s are shown in T a b l e s 3 and 4, re spec t ive ly. S a m p l e locations wi l l bec o n f i r m e d d u r i n g th e s i te reconnaissance i n s p e c t i o n and noted in th e f i e ld logbook. A f i e ldcopy o f t h i s w o r k p l a n wi l l b e anno ta t ed by th e Si t e I n v e s t i g a t i o n M a n a g e r t o r e f l e c t actual
s a m p l e l o c a t i o n s .
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Boring location near northern proper ty boundary.
P o s s i b l e f o r m e r d i s p o s a l area in northeas tern por t i on ofsite. D e p t h of s a m p l e to be d e t ermined d u r i n g bor ingi n s t a l l a t i o n by field s creening of 3-6 f e e t bgs intervaland 9-12 f e e t bgs in t erva l .
C l o s e d S a n M a r c o s M u n i c i p a l L a n d f i l l . D e p t h o fs a m p l e to be d e t e r m i n e d d u r i n g boring i n s t a l l a t i o n by
f i e l d s cr e ening of 3-6 f e e t bgs interval and 9-12 f e e tbgs in t e rva l .
P o s s i b l e f o r m e r d i s p o s a l area in eastern p o r t i o n of site.
D e p t h of s a m p l e to be d e t e r m i n e d d u r i n g bor ingi n s t a l l a t i o n by field s cre ening of 3-6 f e e t bgs interval
and 9-12 feet bgs interval.
Possible f o r m e r d i spo sa l area south of closedm u n i c i p a l landf i l l . D e p t h o f s a m p l e to b e d e t erminedd u r i n g boring i n s t a l l a t i o n by f ie ld s cre ening of 3-6 f e e tbgs in t erval and 9-12 f e e t bgs in t e rva l .
P o s s i b l e f o r m e r d i s p o s a l area south of c losedm u n i c i p a l landf i l l . Depth o f s a m p l e to be d e t e rminedd u r i n g bor ing i n s t a l l a t i o n by field s creening of 3-6 f e e tbgs interval and 9-12 f e e t bgs interval .

D u p l i c a t e of SO-6
Possible f ormer disposal area near western boundaryof site. Depth of sample to be determined duringb o r i n g i n s t a l l a t i o n by field s creening of 3-6 f e e t bgsinterval and 9-12 fee t bgs interval.

S u r f a c e soil s a m p l e f r o m Gary J o b C o r p s f a c i l i t y a td r a i n a g e d i t c h south of equ ipment main t enance area
S u r f a c e soil s a m p l e f r o m d r a i n a g e d i t ch south o ff o r m e r l a n d f i l l
S u r f a c e soil s a m p l e f r o m Gary J o b C o r p s f a c i l i t y i nf o r m e r t r a n s f o r m e r s torage yard

S u r f a c e soil s a m p l e f r o m l o c a t i o n o f t r a n s f o r m e r o i l s p i l l

S u r f a c e soil s a m p l e near d r a i n a g e culvert on westernp o r t i o n o f p r o p e r t y . P o s s i b l e f o r m e r d i s p o s a l area.

E s t a b l i s h backgroundcontaminant levels of surfacesoil

S o u r c e charac t er iza t i on s a m p l e

S o u r c e charac t er iza t i on s a m p l e

S o u r c e charac t er iza t ion s a m p l e

S o u r c e charac t e r i za t i on s a m p l e

S o u r c e characterization sampl e

Q A / Q C

S o u r c e characterization s a m p l e

Assess and characterize
hazardous substances re leasedat the site
Assess and characterizehazardous substances releasedat the site
Assess and characterizehazardou s substances releasedat the site
Assess and characterizehazardous substances releasedat the site
Assess and characterizehazardou s subs tance s releasedat the site

17



i l l l l B i l f
iSBSli l

SO-14

SO-15
SO-16

SO-17
SO-18

S O - 1 9
SO-20

SO-21
GW-1

GW-2
GW-3
GW-4

GW-5
GW-6
GW-7
GW-8

G W - 9

GW-10

G W - 1 1

GW-1 2

GW-1 3

S o i l

S o i l
S o i l
Soi l
S o i l
S o i l

S o i l
S o i l

G r o u n d water
G r o u n d water
G r o u n d water

G r o u n d water
G r o u n d water
G r o u n d water
G r o u n d water
G r o u n d water

G r o u n d water

G r o u n d water

Ground water

G r o u n d water

G r o u n d water

S u r f a c e soil s a m p l e f r o m p o s s i b l e f u e l d u m p

Background s u r f a c e soil s a m p l e
Background soil s a m p l e f r o m 3-6 f e e t bgs
Background soil sample f r o m 9-12 feet bgs
B a c k g r o u n d soil s a m p l e f r o m 3-6 f e e t bgs
Background soil s a m p l e f r o m 9-12 f e e t bg s
D u p l i c a t e of SO-1 1
Dupl i ca t e of SO-14
Boring l o c a t i o n near northern b o u n d a r y of p r o p e r t y
Boring l o ca t i on in p o s s i b l e f o r m e r d i s p o s a l area
Boring l o c a t i o n i n closed m u n i c i p a l l a n d f i l l

B o r i n g l o c a t i o n in p o s s i b l e f o r m e r d i s p o s a l area
B o r i n g l o ca t i on in p o s s i b l e f o r m e r d i s p o s a l area
Boring l o c a t i o n in p o s s i b l e f o r m e r d i s p o s a l area
D u p l i c a t e of GW-6
Boring l o c a t i o n in p o s s i b l e f o r m e r d i s p o s a l area
D r i n k i n g water well l o ca t ed at residence

D r i n k i n g water well l o ca t ed at residence

D r i n k i n g water well l o ca t ed at residence

D r i n k i n g water well l o ca t ed at residence

D r i n k i n g water well l o ca t ed at r e s idence

l l l i i H I i B i l l H l l i ^ H i l l
Asses s and characterizehazardou s substances releaseat the site
E s t a b l i s h b a c k g r o u n d l ev e l s o fs u r f a c e soil
E s t a b l i s h ba ckground l eve l s o f
soil f r o m 3-6 f e e t bgs
E s t a b l i s h background l e v e l s o fsoil f r o m 9-12 f e e t bgs
E s t a b l i s h b a c k g r o u n d l eve l s o fsoil f r o m 3-6 f e e t bgs
E s t a b l i s h b a c k g r o u n d l ev e l s o fsoil f r o m 9 - 1 2 f e e t b g s
Q A / Q C
QA/QC
Determine ba ckground l e v e l s o fg r o u n d w a t e r
Assess and characterizeground water c on tamina t i on
Assess and characterizeground water c o n t a m i n a t i o n
Assess and characterizeground water c o n t a m i n a t i o n
Assess and characterizeground water c o n t a m i n a t i o n
Assess and characterizeground water c o n t a m i n a t i o n
Q A / Q C
Assess and characterizeg r o u n d water c on tamina t i on
Determine if d r i n k i n g water wellhas been i m p a c t e d by release
of c o n t a m i n a n t s
Determine i f d r i n k i n g water we l lhas been i m p a c t e d by releaseof c o n t a m i n a n t s
Determine if d r i n k i n g water wellhas been i m p a c t e d by releaseof c o n t a m i n a n t s
Determine if d r i n k i n g water wellhas been i m p a c t e d by releaseof c on taminant s
Determine if d r i n k i n g water wellhas been impacted by releaseof c o n t a m i n a n t s
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— . . . H u e i i u i i r i K i nhas been impactedof contaminants• z r - — — • — — — — _ _uetermme if dr inking water w~e
has been impacted by releaseof contaminants• — — i — —— — — — — — — —

located at residence ackground groundwateconditionsBoring f rom location near possible f o r m e r f u e |
Duplicat e o f G W - O S T — — — ~ — — - — — — - —— — — — — — — — — - _ _ _

and characterize- - -*-i V W L W | |̂ ^Jgroundwater contaminationQA/QC ~ — — — — — — —— — — — _ _ _ _ _ _ J QA/QC
boundary of p r o p e r t y Determine——______... grounctwat

s a m p l i n g , direct push
~ ~ —Equipment rinsate f o r d a u h * T 7 — — 7 ~ ~ — — — — -equipment V ̂  s a m P''hg, direct push

Equipment rinsate for day three «mmiequipment y e e s a m P H n g , soil sampl ing— — — — —

V o l a t i l eorganics

S e m i v o l a t i l eorganics

Pesticides/PCBs

M e t a l s / C y a n i d *

Two 4-ounce widemouth
glass j ar s with T e f l o n - l i n e dsepta

Two 4-ounce widemouth
glas s jar s with T e f l o n - l i n e dl id s

Two 4-ounce widemouth
glass jar s with T e f l o n - l i n e dl i d s

Two 4-ounce widemouthglass j a r s with T e f l o n - l i n e dl i d s

Cool to4 ° C

Cool to4 ° C

Cool to
4 ° C

Cool to
4 ° C

H o l d i n g Time—
14 days

Extract within 14 days ofcol l ec t ion and analyze within40 days of extraction.
Extract within 14 days of
collect ion and analyze within40 days of extraction.

180 days a f t e r co l l e c t ion for
metals and 14 days for cyanide



T a b l e 4 . S a m p l e C o n t a i n e r s , M e t h o d s , Preservatives , a n d H o l d i n g T i m e s f o r A q u e o u s S a m p l e s

Paramet er s S a m p l e C o n t a i n e r Preservat ive H o l d i n g T i m e
V o l a t i l e organics

S e m i v o l a t i l e organic s

P e s t i c i d e s / P C B s

M e t a l s / C y a n i d e

Two 40-ml widemouthg l a s s v ia l s with T e f l o n -l i n e d s ep ta
Two 1 - l i t e r amber g l a s sb o t t l e s with T e f l o n - l i n e dl i d s
Two 1 - l i t e r amber g l a s sb o t t l e s with T e f l o n - l i n e dl i d s
One 1 - l i t e r p o l y e t h y l e n eb o t t l e with a T e f l o n - l i n e dc a p

Cool to 4UC

Cool t o 4 ° C

Coo l t o 4 ° C

H N O 3 t o P h < 2

7 days

Extract within 7 days ofc o l l e c t i o n and analyzewi th in 40 days of extraction.
Extract within 7 days ofc o l l e c t i o n and ana lyz ew i t h i n 40 days of e x t rac t i on .
6 months (exc ep t m e r c u r y )and 14 days for cyanide

* R e f e r e n c e : EPA C o n t r a c t L a b o r a t o r y Program S t a t e m e n t o f W o r k f or Organics A n a l y s i s ( M a r c h 1 9 9 0 ) andS t a t e m e n t o f W o r k f o r I n o r g a n i c A n a l y s i s ( M a r c h 1990).
W a s t e C o n t a i n m e n t / H a z a r d o u s S u b s t a n c e I d e n t i f i c a t i o n
T h e p r i m a r y c on taminan t s o f concern i n c l u d e v o l a t i l e , s e m i v o l a t i l e , m e t a l , cyan id e ,p e s t i c i d e and PCB wastes g e n e r a t e d , managed or d i s p o s e d o f by the U.S. Army or U.S.Air F o r c e d u r i n g the o p e r a t i o n of the s i t e or other t e n a n t s a f t e r the airbase was shut downand the p r o p e r t y deeded to the City o f San Marcos or U.S. Depar tment o f Labor. To ob ta in
l e g a l l y d e f e n s i b l e c h a r a c t e r i z a t i o n d a t a , a l a b o r a t o r y w i l l b e d e s i g n a t e d t o p e r f o r mE P A - s t i p u l a t e d Contrac t Labora tory Program ( C L P ) a n a l y t i c a l m e t h o d s o n a l l s a m p l e s
c o l l e c t e d f r o m t h e site. T h e s p e c i f i c a n a l y t i c a l m e t h o d s f o r t h i s s a m p l i n g event a r e thosel i s t e d under t h e C L P rout ine a n a l y t i c a l services ( R A S ) contract
N o n s a m p l i n g data to be c o l l e c t ed include:
• Veri fy s i t e f e a t u r e s , source areas and vo lumes t h r o u g h direc t f i e ld observation.
• A p p r o x i m a t e volume and t y p e of waste mater ia l s t i l l present in the on-site waste

management un i t s by i n s p e c t i o n or t h r o u g h interviews wi th f o r m e r s i te p er s onne l .
Based on e x i s t i n g site characterizat ion d a t a , the p r i m a r y c on taminan t s of concern i n c l u d ev o l a t i l e , s e m i v o l a t i l e , metal , cyanide, p e s t i c i d e and PCB wastes generated, managed or
d i s p o s e d o f by the U.S. Army or U.S. Air F o r c e d u r i n g o p e r a t i o n o f the s i t e or other tenantsa f t e r the airbase was shut down and the p r o p e r t y de eded to the City of San Marcos. A
t o t a l o f twenty-one (21) soi l s a m p l e s wi l l be c o l l e c t e d to s u b s t a n t i a t e the re lease o fc on taminant s . Two soi l s a m p l e s will be c o l l e c t e d to characterize background c o n d i t i o n s at
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the s ur fa c e , two f r o m a d e p t h of a p p r o x i m a t e l y 3-6 f e e t below ground sur fa c e ( b g s ) andtwo f r o m a d e p t h of a p p r o x i m a t e l y 9-12 f e e t bgs. Labora t ory a n a l y s i s r e s u l t s wil l be usedt o i d e n t i f y and characterize n a t u r a l l y occurring l e v e l s o f i n o r g a n i c s ( m e t a l s ) , and organics( v o l a t i l e s a n d s e m i - v o l a t i l e s ) f o r a t t r i b u t i o n o f d e t e c t e d contaminant s . T h e s e s a m p l e s w i l lbe d e s i g n a t e d as the background soil s a m p l e s and numbered S O - 1 , S O - 1 5 , S O - 1 6 , SO-1 7 , S O - 1 8 , a n d S O - 1 9 .
Soil s ampl e s w i l l be c o l l e c t ed in the subsurface dur ing d r i l l i n g ac t iv i t i e s and from thes ur fa c e near d r a i n a g e p a t h w a y s and known waste management u n i t s or source areasother than landfi l l s . The s a m p l e s w i l l be d e s i g n a t e d as SO-2 t h r o u g h SO-8 and SO-14. Ad u p l i c a t e o f SO-6 w i l l be taken for Q A / Q C p u r p o s e s and d e s i g n a t e d SO-7. A d u p l i c a t e o fS O - 1 4 w i l l b e taken d e s i g n a t e d SO-21. T h e soil core w i l l b e f i e l d screened d u r i n g d r i l l i n ga c t i v i t i e s and the s a m p l e s t o b e s u b m i t t e d for a n a l y s i s wi l l b e s e l ec t ed based upon f i e lds cr e en ing r e s u l t s a n d p h y s i c a l ob servat ions . T h e most l i k e l y d e p t h s f o r t h e s o i l s a m p l e swill be between 3 and 6 f e e t bgs and 9 and 12 f e e t bgs because of prev iou s landfillingprac t i c e s . A p r e v i o u s i n v e s t i g a t i o n at the s i t e near the f o r m e r landf i l l d i scoveredcon s t ruc t i on d ebr i s and garbage at d e p t h s r a n g i n g f r o m 5 f e e t to 12 f e e t bgs ( R e f . 4).
S u r f a c e s o i l s a m p l e s to document source areas will be taken at a d e p t h of 0 to 6 inchesbgs and d e s i g n a t e d SO-9 t h r o u g h SO-13. SO-9 will be l o ca t ed in or near the d r a i n a g ed i t c h where it nas been repor t ed e q u i p m e n t wash water was d r a i n e d . S O - 1 1 and SO-12w i l l be in the two areas where e l e c t r i c a l t r a n s f o r m e r s may have l eak ed or s p i l l e d P C B sinto the s o i l . SO-10 and SO-13 will be taken in or near d r a i n a g e d i t c h e s near su spe c t edf o r m e r l a n d f i l l s . A d u p l i c a t e o f S O - 1 1 w i l l b e taken f o r Q A / Q C p u r p o s e s a n d d e s i g n a t e d
SO-20.
G r o u n d w a t e r s a m p l e s w i l l b e c o l l e c t e d t o i n v e s t i g a t e th e p o t e n t i a l f or releases o f on-sitec o n t a m i n a n t s to the s u b s u r f a c e a q u i f e r . On-site g r o u n d w a t e r s a m p l e s wi l l b e taken f r o mdirec t p u s h b o r i n g s i n s t a l l e d in p o t e n t i a l source areas. The s a m p l e s wil l be d e s i g n a t e d asGW-01 t h r o u g h GW-08 and G W - 1 7 .
G r o u n d w a t e r Pathway
N o n s a m p l i n g d a t a to be c o l l e c t e d i n c l u d e s :
• Verify e x i s t i n g on- and o f f - s i t e d r i n k i n g water w e l l s l o ca t ed w i t h i n a 1 -mi l e rad iu s ofthe s i t e and the p o p u l a t i o n served by these w e l l s . W a t e r l eve l measurements , wel lcons truc t i on d e t a i l s , w e l l d e v e l o p m e n t pro c edure s , water q u a l i t y test r e s u l t s , anda q u i f e r p u m p i n g d a t a w i l l b e ob ta ined f r o m interviews wi th the wel l owners, i fa v a i l a b l e .
Groundwater s ampl e s w i l l be c o l l e c t ed to inves t igate the po t en t ia l for releases of on-sitec o n t a m i n a n t s to the s u b s u r f a c e a q u i f e r . On-site groundwater s a m p l e s wi l l b e taken f r o mdire c t p u s h b or ing s i n s t a l l e d in p o t e n t i a l source areas. The s a m p l e s wil l be d e s i g n a t e d asGW-01 t h r o u g h GW-08 and G W - 1 7 .
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D u r i n g t h i s S S 1 , a p p r o x i m a t e l y e igh t d o m e s t i c water w e l l s w i l l b e s a m p l e d f o r C L Pa n a l y s i s . T h e s a m p l e s w i l l b e d e s i g n a t e d GW-09 t h r o u g h G W - 1 5 . G r o u n d w a t e r s a m p l e sf r o m the two bor ing s l o c a t e d near the northern boundary of the Gary AFB s i t e andu p g r a d i e n t of known waste sources will be used to characterize a q u i f e r water q u a l i t ylocated u p g r a d i e n t f r o m known s i t e sources. T h e s e s a m p l e wi l l be d e s i g n a t e d as thebackground groundwat e r s a m p l e s and d e s i g n a t e d as numbered GW-01 and GW-19. Thes a m p l e G W - 1 6 will be taken f r o m a d r i n k i n g water w e l l u p g r a d i e n t of the source and usedto document background water q u a l i t y f r o m a d r i n k i n g water w e l l .
During the o f f - s i t e reconnaissance i n s p e c t i o n , if other w e l l s are discovered within the 1-m i l e s i t e rad iu s that more a p p r o p r i a t e l y represent p o t e n t i a l groundwater c on tamina t i ont a r g e t s , then th e p l a n w i l l b e m o d i f i e d t o s a m p l e these w e t l s f r o m th e d r i n k i n g waterp r o d u c i n g zone. The we l l p u r g i n g and s a m p l i n g procedure s are d e p e n d e n t on the t y p e o fwel l and are d i s cu s s ed in more d e t a i l in the Q u a l i t y Assurance P r o j e c t P l a n (QAPP).
As a general rule , all moni tor ing w e l l s w i l l be pumped or bai l ed a minimum of threevolumes o f water in the we l l ca s ing u n t i l three cons i s t ent r e a d i n g s o f the pH, c o n d u c t i v i t y ,
and t e m p e r a t u r e are achieved b e f o r e r e p r e s e n t a t i v e s a m p l e s w i l l be withdrawn. For a wellserved by a t a p , three to f i v e vo lume s wil l be removed by l e t t i n g the tap run. If the systemvo lume is unknown, the tap will be opened and a l l o w e d to run for 15 minute s p r i o r to
s a m p l i n g . F i e l d l o g notes w i l l r e f l e c t t h e w e l l evacuation proc edure used. A l l s a m p l e s w i l lbe c o l l e c t e d f r o m the d i s c h a r g e p o i n t as c lose to the we l l as p o s s i b l e and be fore the wateri s proce s s ed t h r o u g h any tr ea tment devices. If s a m p l e s are taken f r o m direc t water mainconnec t ions , the s p i g o t wi l l b e f l u s h e d for 2 to 3 minut e s to c l ear the l i n e . For pr ivate w e l l swith a hand p u m p , the water wil l be p u m p e d for 5 m i n u t e s b e f o r e the s a m p l e i s c o l l e c t e d .P u r g i n g w i l l b e cons idered c o m p l e t e a f t e r three ( 3 ) cons i s t ent r ead ing s o f p H , t empera tur e ,
and c o n d u c t i v i t y are achieved.
To avoid cross contamination of s ampl e s , dedicated s a m p l i n g equipment w i l l be used.A p p r o p r i a t e e q u i p m e n t and p e r s o n n e l d e c o n t a m i n a t i o n procedure s are de s cr ibed in thea t ta ched Q A P P ( A p p e n d i x A ) . P r o p e r s a m p l e c on ta iner s , pr e s e rva t i on , a n d h o l d i n g t imesare pre s en t ed in T a b l e 4 for CLP aqueous s a m p l e s .
S u r f a c e W a t e r Pathway
N o n s a m p l i n g d a t a t o b e c o l l e c t e d i n c l u d e :
• Verify that there is no p e r e n n i a l s ur fa c e water body w i t h i n 2 m i l e s of the s i t e byvi sua l i n s p e c t i o n .
( S i n c e there is no a p p a r e n t s u r f a c e water d i s c h a r g e p a t h w a y , no s ed iment s a m p l e s will be
c o l l e c t e d f o r t h i s S S I . )
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S o i l Expo sure Pathway
N o n s a m p l i n g data to be co l l e c t ed inc lude:
• Veri fy s i t e d r a i n a g e p a t t e r n s and so i l e xpo sure pa thways by d ir e c t ob s ervat iond u r i n g the s i te reconnaissance i n s p e c t i o n .
• Determine if sensitive environments or endangered species habi tat s exist within ora l o n g i d e n t i f i e d o f f - s i t e m i g r a t i o n p a t h w a y s by v i sua l i n s p e c t i o n or interviews withk n o w l e d g e a b l e l o ca l p e r s o n n e l .
• Verify the d i s t a n c e to the nearest re s idence, s c h o o l , day care center, park orrecreat onal area through observation.
• Veri fy the t o t a l number o f on-site workers d u r i n g d a i l y s h i f t s t h r o u g h observation orinterviews wi th k n o w l e d g e a b l e p e r s o n n e l .
Based on e x i s t i n g s i t e c h a r a c t e r i z a t i o n d a t a , the p r i m a r y c on taminant s of concern i n c l u d ev o l a t i l e , s e m i v o l a t i l e , m e t a l , c y a n i d e , p e s t i c i d e and PCB wastes g e n e r a t e d , managed ord i s p o s e d o f by the U.S. Army or U.S. Air F o r c e d u r i n g o p e r a t i o n o f the site or other tenantsa f t e r the a irbase was shut down and the p r o p e r t y d e e d e d to the City of San Marcos. Thes u r f a c e s o i l s a m p l e s SO-09, S O - 1 1 , and SO-12 wil l be used to e v a l u a t e the soil exposurep a t h w a y .
Each s o i l s a m p l e w i l l b e c o l l e c t e d w i t h i n 6 inches o f th e u p p e r s o i l . S u r f a c e s o i ls a m p l e s w i l l be c o l l e c t e d u s i n g a d e d i c a t e d s t a i n l e s s steel spoon or trowel. Thes a m p l e s w i l l be c o l l e c t e d f r o m a d e p t h as close to the sur fa c e as p o s s i b l e , yet d e e penough to avoid grass and roots. The d e e p e r soi l s a m p l e wil l be c o l l e c t e d u s ing ad e d i c a t e d s t a i n l e s s s t ee l s p o o n and exposed u s i n g a d e d i c a t e d shovel s h o u l d the soilbe t oo packed t o e a s i l y excavate. Soi l s a m p l e s f or VOA a n a l y s i s w i l l b e c o l l e c t e d f i r s t ,m e t a l s s econd, and n o n - v o l a t i l e s l a s t . Rocks and tw ig s w i l l be removed as much asp o s s i b l e b e f o r e p l a c i n g t h e soil s a m p l e in t h e j a r .
As s p e c i f i e d by the Q A P P , s a m p l e s w i l l be p l a c e d in g l a s s j ar s and sealed withT e f l o n - l i n e d l i d s . Each o f th e v o l a t i l e and n o n - v o l a t i l e organic and inorgan i c s ed iments a m p l e s wi l l be p l a c e d in two 4-ounce, w i d e m o u t h g l a s s jar s . No h ead spa c e w i l l b e l e f t inthe VOA s a m p l e jar s . S a m p l e j a r s wi l l be marked for i d e n t i f i c a t i o n and p l a c e d on i ce forpre s ervat ion. I d e n t i f i c a t i o n mark ing s w i l l i n c l u d e : s i t e l o c a t i o n , s a m p l e number, da t e a n dtime of c o l l e c t i o n , and names of samplers .
To avoid cross c o n t a m i n a t i o n o f s a m p l e s , d e d i c a t e d s a m p l i n g e q u i p m e n t w i l l b e used.E q u i p m e n t and p e r s o n n e l d e c o n t a m i n a t i o n procedures are described in the QAPP. Propers a m p l e c on ta iner s , p r e s e r v a t i o n , and h o l d i n g t ime s f or CLP s o i l s a m p l e s ar e pre s ent ed inT a b l e 3.
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A i r Pathway
N o n s a m p l i n g d a t a to b e c o l l e c t e d i n c l u d e :
• Verify the l o c a t i o n of the nearest r e s ident and occupied b u i l d i n g by ob s ervat iond u r i n g t h e o f f - s i t e reconnaissance i n s p e c t i o n .
• C o n f i r m tha t no adverse h e a l t h e f f e c t s have been repor t ed due to releases ofhazardous substances to the air by interviews with nearby l o n g - t e r m r e s i d e n t s anda review o f P u b l i c H e a l t h D e p a r t m e n t records.
• Verify that there are no s en s i t iv e environments or endangered spec i e s w i t h i n a 4-m i l e r a d i u s o f the s i t e t h r o u g h c o n s u l t a t i o n w i th TDPW local s ta f f or by observationd u r i n g t h e o f f - s i t e reconnaissance i n s p e c t i o n .

No air s a m p l e s are p l a n n e d to assess releases to the air pathway; however, result s ofs ur fa c e s o i l s a m p l e s c o l l e c t e d for the s o i l e xpo sure p a t h w a y wi l l be used to assessp o t e n t i a l f o r re l ease s t o occur t o t h e a i r pa thway. I n a d d i t i o n , t h e f i e l d P I D used d u r i n g t h e
i n i t i a l on-si te reconnaissance w i l l p r o v i d e an i n d i c a t i o n o f t h e presence o f v o l a t i l e organicc o m p o u n d s in the air at the s i t e .
Q u a l i t y A s s u r a n c e / Q u a l i t y Contro l S a m p l e s
T h r e e t y p e s o f Q A / Q C s a m p l e s w i l l b e used i n t h i s s a m p l i n g i n s p e c t i o n . D u p l i c a t es a m p l e s wil l be taken at the rate of one (1) d u p l i c a t e per matr ix ( g r o u n d w a t e r and s o i l ) ando n e ( 1 ) d u p l i c a t e f o r every t e n ( 1 0 ) s a m p l e s c o l l e c t e d o r o n e ( 1 ) p e r d a y , whichever i sgreater. Field b lank s w i l l be c o l l e c t e d and accompany each ice chest c o n t a i n i n gg r o u n d w a t e r s a m p l e s s h i p p e d f o r v o l a t i l e organic a n a l y s i s . I n a d d i t i o n , t e m p e r a t u r eb l a n k s will ac company each ice chest to the r e s p e c t i v e l a b o r a t o r i e s .
A f o u r t h Q A / Q C s a m p l e may be used, as r equired , in t h i s s a m p l i n g i n s p e c t i o n . Equipmentrinsate s a m p l e s may b e c o l l e c t e d t o e s t a b l i s h that p r o p e r f i e ld d e c o n t a m i n a t i o nprocedures have been employed for s a m p l i n g equipment which are used more than oncei n t h e f i e l d .
V o l a t i l e organics s a m p l e s are s u s c e p t i b l e t o c o n t a m i n a t i o n by d i f f u s i o n o f organicc o n t a m i n a n t s t h r o u g h t h e T e f l o n - l i n e d s e p t u m o f t h e s a m p l e v i a l ; t h e r e f o r e , a V G A f i e l db l a n k w i l l b e analyzed t o moni t or f o r p o s s i b l e s a m p l e c on taminat i on . T h e f i e l d b l a n k a l s oserves to detec t c on taminan t s in the s a m p l e b o t t l e s . Each f ie ld b l a n k w i l l be p r e p a r e d byf i l l ing two VOA v i a l s w i th C L P - s p e c i f i e d grade water and s h i p p i n g t h e b l a n k s wi th t h es a m p l e b o t t l e s . F i e l d b lanks accompany t h e s a m p l e b o t t l e s t h r o u g h c o l l e c t i o n a n ds h i p m e n t to the l abora tory and are stored wi th the s a m p l e s . The f i e ld b l a n k s wi l l b eanalyzed f o r V O A s . R e s u l t s o f f i e l d b l a n k ana ly s e s w i l l b e m a i n t a i n e d with t h ec o r r e s p o n d i n g s a m p l e a n a l y t i c a l d a t a i n t h e p r o j e c t f i l e .

24



IIIIIIIIIIIIIIIIIII

Organic c on taminat e s and some inorgan i c contaminate s may v o l a t i l i z e dur ing c o l l e c t i onand subsequent s h i p m e n t to the l a b o r a t o r y due to warming t e m p e r a t u r e s in the s h i p p i n gconta iner; t h e r e f o r e , a t e m p e r a t u r e b l a n k will be monitored to insure that s a m p l e s arep r o p e r l y cooled d u r i n g s h i p m e n t . One t e m p e r a t u r e b l a n k per i ce cooler w i l l accompanyth e s a m p l e b o t t l e s t o th e labora tory . Each t e m p e r a t u r e b l a n k w i l l b e p r e p a r e d by f i l l ingone VOA vial with deionized water; enc lo s ing it in a bubble bag; t a p i n g the package to thein t e r i o r of the ice cooler and c l e a r l y marking it as the " t emperature blank". T e m p e r a t u r eb l a n k s accompany the s a m p l e b o t t l e s t h r o u g h c o l l e c t i o n and s h i p m e n t t o th e labora toryand are stored with the s a m p l e s . R e s u l t s of s h i p m e n t t empera tur e s will be maintained witht h e c o r r e s p o n d i n g s a m p l e a n a l y t i c a l d a t a i n t h e p r o j e c t f i l e .
An e q u i p m e n t r in sa t e s a m p l e ( s ) w i l l b e analyzed t o detect p o s s i b l e s a m p l e c on tamina t i ono f n o n - d e d i c a l e d s a m p l e e q u i p m e n t t h r o u g h f i e l d d e c o n t a m i n a t i o n procedure s . Eache q u i p m e n t b l a n k w i l l b e p r e p a r e d by f i l l ing two VOA v i a l s ; one 1 - g a l l o n amber g l a s s b o t t l e ;and two 1 - l i t e r p o l y e t h y l e n e b o t t l e s with C L P - s p e c i f i e d g r a d e water c o l l e c t ed f r o m the f i n a lrinse of the decontaminated equipment and with s h i p p e d the other sample. The equipmentrinsate s a m p l e ( s ) w i l l b e ana lyzed f o r v o l a t i l e s , s e m i - v o l a t i l e s , p e s t i c i d e s / P C B s , m e t a l s ,and cyanide s . R e s u l t s of equipment rinsate s a m p l e ( s ) analyses wil l be maintained with thec o r r e s p o n d i n g s a m p l e a n a l y t i c a l d a t a i n t h e p r o j e c t f i l e .
Locat ions of p r o p o s e d s a m p l e s to be c o l l e c t e d d u r i n g t h i s SSI are shown in F i g u r e 3.
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T a s k 2: Decontamination Procedures
E q u i p m e n t Decon tamina t i on
Proper d e c o n t a m i n a t i o n procedure s will aid in pr e s e rv ing the r e p r e s e n t a t i v e n e s s of thes a m p l e s c o l l e c t e d . D e d i c a t e d s a m p l i n g spoons or trowel s will be used to c o l l e c t each soils a m p l e at the s i te . T h e s e spoons or t rowe l s will have been de con tamina t ed prior to arrivalat the s i t e and sealed in p l a s t i c s c a l a b l e bags in accordance wi th the Q A P P . Afters a m p l i n g , gross c o n t a m i n a t i o n ( v i s i b l e ) w i l l be removed f r o m the sur fac e of the scoops ort r owe l s and t h e y wi l l b e p l a c e d back in t h e i r o r i g i n a l p l a s t i c bag. F u r t h e r d e c o n t a m i n a t i o nwill be a c c o m p l i s h e d by a d e t e r g e n t scrub and d i s t i l l e d water rinse at a l o c a t i o n away fromthe i n v e s t i g a t i o n site in accordance wi th the Q A P P . To m i n i m i z e cross c o n t a m i n a t i o n , the
o u t s i d e o f each s a m p l e conta iner wi l l be w ip ed c l e a n wi th c l e a n p a p e r t owe l s pr i o r top l a c i n g th e conta iner into a p l a s t i c bag and b u b b l e - w r a p p i n g i t f o r s h i p m e n t . An e f f o r t w i l lbe made to init ial ly keep the o u t s i d e of the containers f r e e of gross c o n t a m i n a t i o n .
If s a m p l e e q u i p m e n t ( n o n - d e d i c a t e d ) must b e used more t h a n once in th e f i e ld , then th ed e c o n t a m i n a t i o n procedure s f or s a m p l e e q u i p m e n t wi l l b e f o l l o w e d and an equ ipmen tr in sa t e s a m p l e c o l l e c t e d in the f i e l d at the end of each s a m p l i n g day a n d / o r between eachs a m p l e matr i x t y p e s a m p l e d , whichever i s greater.
D e c o n t a m i n a t i o n f luids used to c lean e q u i p m e n t wil l be d i s p o s e d of on-site in thea p p r o x i m a t e area of the s a m p l i n g l o c a t i o n in accordance wi th i n v e s t i g a t i o n derived waste( I D W ) g u i d e l i n e s . E q u i p m e n t d e c o n t a m i n a t i o n w i l l n o t b e necessary f o r d o m e s t i c w e l l ssince the water s a m p l e i s c o l l e c t e d d i r e c t l y f r o m the t a p .
Personal Decon tamina t i on
A l l d i s p o s a b l e c l o t h i n g ( i . e . , T i v e k , g l o v e s , e t c .) w i l l b e rendered unusable prior t o d i s p o s a l
to prevent inadver t en t reuse. Boots w i l l be scrubbed wi th de t ergent and rinsed wi thd i s t i l l e d water that w i l l b e d i s p o s e d o f on-site. D e c o n t a m i n a t i o n f l u i d s f r o m t h e rinse ( i fu s e d ) wi l l a l s o b e d i s p o s e d o f on-site. L o c a t i o n s f or IDW d i s p o s a l w i l l b e noted in the f i e ldlog book.
T a s k 3 : S a m p l e S h i p p i n g
D u r i n g s a m p l i n g a c t i v i t i e s , s a m p l e s w i l l be packed and preserved according to proceduresdescr ibed in the Q A P P . Excess soi l or l i q u i d w i l l be removed f r o m the ou t s i d e of eachs ampl e prior to p l a c i n g it in a s ca lab l e p l a s t i c bag and p l a c i n g it into an ice cooler packedwith sealed i c e bags. T h e S i t e I n v e s t i g a t i o n M a n a g e r w i l l assure that a l l a p p r o p r i a t epaperwork necessary to s h i p s a m p l e s t o CLP l a b o r a t o r i e s f or a n a l y s i s i s c o m p l e t e d .N o r m a l l y , a 35-day turnaround t ime for RAS wi l l b e requested. D e t a i l s o f the s a m p l eh a n d l i n g and c h a i n - o f - c u s t o d y (COC) requirement s are d i s cu s s ed in greater d e t a i l in thea t tached Q A P P ( A p p e n d i x A ) .
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S a m p l e s c o l l e c t e d each day w i l l b e s h i p p e d and d e l i v e r e d d a i l y t o t h e d e s i g n a t e d CLPlabora tory f or a n a l y s i s u s i n g an overnight courier. The contractor p e r f o r m i n g th e s a m p l i n gd u r i n g t h i s S S I w i l l choose t h e ov ern igh t carrier.
The c h a i n - o f - c u s t o d y f o r m s w i l l b e checked, s i g n e d , and p la c ed in a s c a l a b l e p l a s t i c bagand t a p e d to the i n s i d e l id o f the cooler. The o u t s i d e of the cooler wil l be s ea led wi tht a m p e r - r e s i s t a n t t a p e which cannot be removed wi thout t e a r i n g i t . The s a m p l e cu s t od ianwi l l s ign across the seal p r i o r t o s h i p p i n g the s a m p l e s . In the event the s h i p p e r ha s t oremove the cooler s ea l , the r e c e iv ing l a b o r a t o r y wi l l v e r i f y and record tha t the i n d i v i d u a lcontainer, b o t t l e , or vial s a m p l e s ea l s are stil l intact.
During s a m p l i n g a n d s a m p l e s h i p m e n t , t h e s i t e I n v e s t i g a t i o n M a n a g e r ( o r h i s d e s i g n e e )w i l l contact t h e C L P s a m p l e management o f f i c e ( S M O ) r e p r e s e n t a t i v e , a s d e s i g n a t e d o nthe CLP RAS Lab A s s i g n m e n t , each day that a s h i p m e n t i s sent. If there are anys i g n i f i c a n t changes t o t h e C L P a n a l y t i c a l r equ ir ement s , contact t h e T N R C C Centra l O f f i c e ,

A l l a n S e i l s , PA/SI Program Manager a t ( 5 1 2 ) 239-2514, FAX ( 5 1 2 ) 239-4814 or h i sd e s i g n e e t o c o o r d i n a t e a n d o b t a i n a p p r o v a l f o r a d d i t i o n a l a n a l y t i c a l requirements .
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S I T E R E C O N N A I S S A N C E C H E C K L I S T
I . General1. Name and t i t l e of s i t e c on tac t .2. T e l e p h o n e number.3 . S i t e a d d r e s s .4 . M a i l i n g a d d r e s s ( i f d i f f e r e n t ) .5. Name of owner a n d / o r opera tor .6. M a i l i n g a d d r e s s .
I I . S i t e H i s t o r y1. How l o n g has current o w n e r / o p e r a t o r been at s i t e?2. What were previous uses of s i t e ? Who were previousowners?3 . S i z e o f s i t e ( a c r e s ) .4. Is any other p r o p e r t y used that is not cont iguous w i ths i t e?5 . Permi t s ( R C R A , T D H , e t c . )6. Any pa s t s p i l l s or other environmental or acc identproblems.7. What were previous waste management p r a c t i c e s ?
I I I . Curreint Operations1. What is currently being done at f a c i l i t y ?2. What are waste management prac t i c e s?3. What are hazardous chemical management pra c t i c e s ?4. L i s t m a j o r hazardous c h e m i c a l s / c o n s t i t u e n t s present andp a s t .5. Discuss sources ( e . g . , tanks, i m p o u n d m e n t s , - c o n t a i n e r s ,e t c . ) .6. Number of employee s - current, peak.
I V . Source C h a r a c t e r i s t i c s1. I d e n t i f y type of wastes and quant i t i e s d i s p o s e d of ats i t e .a. I d e n t i f y source of i n f o r m a t i o n .b. Pho tograph .c. Dimension ( q u a n t i t y , volume, area) of waste l o c a t i o n s ,d. Containment contro l s ( c l a y cap, clay l i n e r , vege ta t ivecover, e t c . )e. Ex i s t ing data.f . C o n d i t i o n / i n t e g r i t y o f s t o r a g e / d i s p o s a l units.

V. Groundwater Pathway1. Distance f r o m source to nearest w e l l . I d e n t i f y name andaddre s s of well owner, if p o s s i b l e - and e s t imat e wel lusage (number o f p e o p l e s erved, i rr iga t ion, s u p p l e m e n t a l ,e t c . ) .2 . V e r i f y w e l l s w i th in range o f s i t e . I n d i c a t e d e p t h t owater for each well and number of p e o p l e served.I d e n t i f y as many owners and addre s s e s as p r a c t i c a l l yf e a s i b l e ,a. 0 - 0.25 mi l eb. 0.25
c. 0.50
d. 1.00e. 2.00f . 3.00

- 0.50 mi l e- 1.00 mile- 2.00 mile- 3.00 mi l e- 4.00 mi l e3. A q u i f e r nearest w e l l s are screened in, and water q u a l i t y .



S i t e Reconnais sance C h e c k l i s t , continued

V I . S u r f a c e W a t e r Pathway1. I d e n t i f y t h e - T N R C C Basin and S t r e a m Segment where thes i t e i s l o c a t e d .2. Descr ibe s u r f a c e water q u a l i t y i n c l u d i n g :a. average d i s c h a r g e ,b. t o t a l basin drainage area,c. TNRCC s u r f a c e water q u a l i t y moni tor ing s t a t i o n s .3. Are there s u r f a c e water bodie s wi th in 2 miles of s i t e?4. Provide sketch of s u r f a c e water r u n o f f and f l o w p a t t e r n sfor 15 s t r eam-mil e s downstream.5. i d e n t i f y intakes a l ong s u r f a c e water route wi th in 15s t r eam-mi l e s downstream.6. What is water use at each intake.7. I d e n t i f y f i s h e r i e s a l ong the 15 s tream-mile downstreampa thway.8. I d e n t i f y s en s i t iv e environments a long the 15 s t r eam-mi l edowns tream pathway ( s e e a t ta ch ed l i s t ) .9 . I d e n t i f y downs tream recreational uses.10. E s t i m a t e a p p r o x i m a t e f l o w rates for each water bodywi th in the 15 s tream-mile targe t d i s t a n c e ( i . e . , <10 c f s ,10-100 c f s , 100-1,000 c f s , 1,000- 10,000 c f s , e t c . ) .E s t i m a t e l e n g t h " o f each stream segment.11. I d e n t i f y the annual r a i n f a l l and net r a i n f a l l at thes i t e .12. Is s i t e in f l o o d p l a i n (10 year, 100 year, 500 y e a r ) ?13. E s t i m a t e u p g r a d i e n t dra inage area l i m i t s ( w a t e r s h e d ) .14. Draw a ske tch of drainage f r o m s i t e to nearest s u r f a c ewater i n c l u d i n g any other c o n t r i b u t i n g t r i bu tar i e s .1 5 . I d e n t i f y r ecreat ional uses downstream ( 1 5 m i l e s ) .
V I I . S o i l Expo sure Pathway1. Descr ib e s t a t u s o f s i t e acces s , f e n c i n g , g a t e s , l o c k s ,c o n d i t i o n o f s e cur i ty c o n t r o l s .2. Descr ib e a d j a c e n t land use.3 . Descr ibe o f f - s i t e r u n o f f p a t t e r n s .

4. ' Describe number of p e o p l e wi th r e s i d enc e , s c h o o l , or daycare on- s i t e or w i t h i n 200 yds .5. L o c a t e nearest school or day care.6. Number of workers on- s i t e ( i n c l u d e maximum number tocover work o n - s i t e ) .7. I d e n t i f y s en s i t ive environments , (s e e l i s t end ofc h e c k l i s t ) .8. Descr ibe any o f f - s i t e r u n o f f p a t t e r n e x i s t i n g at thes i t e .
V I I I . A i r Pathway1. E s t i m a t e number of p e o p l e wi th in 4 mi l e s ( c i t y or countyr e c o r d s ) .a. 0 - 0.25 mi l eb. 0.25 - 0.50 milec. 0.50 - 1.00 mi l ed. 1.00 - 2.00 milee. 2.00 - 3.00 milef . 3.00 - 4.00 mile2. S h o r t e s t d i s t a n c e f r o m source to oc cupied b u i l d i n g .3. I d e n t i f y known r e l ea s e s to air.
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S i t e Reconnais sance C h e c k l i s t , c ont inued

4 . I d e n t i f y r e p o r t s o f adverse h e a l t h e f f e c t s .5. I d e n t i f y ex i s t ence of s ens i t ive environments w i t h i n 4miles (see end o f ch e ck l i s t f o r l i s t ) .
M i s c e l l a n e o u s I n q u i r i e s1. Are any a d d i t i o n a l aerial p h o t o g r a p h s d e p i c t i n g s i t ehistory available?2. M e t e o r o l o g i c a l da ta .3. N e a r e s t recreational area? H o s p i t a l ?4. Local water s u p p l y sources?
S i t e S k e t c h e s t o I n c l u d e1. D a t e ( s ) of vis i t .2 . W e l l l o c a t i o n s ( i n c l u d i n g nearest t o s i t e ) .3. S t o r a g e areas ( p a s t and p r e s e n t ) .4. UST and above ground s t orage tanks.5. W a s t e Areas .6. B u i l d i n g s7. A c c e s s roads.8. Areas of ponded water, or d e p r e s s i o n s in s u r f a c e .9. Drainage d i r e c t i o n .10. P h o t o g r a p h l o c a t i o n s and d i r e c t i o n s .11. V e g e t a t i o n and s i g n i f i c a n t l a n d s c a p e d f e a t u r e s .12. Any irregular appearance f or s o i l , v e g e t a t i o n , tanks ,etc. such a s may r e su l t f r o m s p i l l , b a c k f i l l o p e r a t i o n ,recent d ir t moving work, e tc .
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S e c t i o n A
Revision 01

Date: 1 0 / 0 1 / 9 9

S E C T I O N A
P R O J E C T M A N A G E M E N T

( A 4 ) P R O J E C T O R G A N I Z A T I O N a n d ( A 6 ) P R O J E C T D E S C R I P T I O N
T h i s document is a Qual i ty Assurance Proj e c t P l a n (QAPP) for the p l a n n i n g and
i m p l e m e n t a t i o n by the T e x a s N a t u r a l Resource Conservat ion Commission (TNRCC) of the
Prel iminary A s s e s s m e n t s ( P A ) a n d S i t e I n s p e c t i o n s ( S I ) i n T e x a s f o r t h e U . S . Environmental
Protec t ion A g e n c y (EPA) S u p e r f u n d program. T h i s QAPP has been prepared in accordance
with the "External Review D r a f t F i n a l EPA Requirements for Q u a l i t y Assurance P r o j e c t Plans
for Environmental Data Operat ions" , EPA Q A / R - 5 , October 1998; "EPA Guidance for
Q u a l i t y Assurance P r o j e c t P l a n s " , EPA Q A / G - 5 , F e b r u a r y 1998; "Guidance f or the Data
Q u a l i t y O b j e c t i v e s Process", EPA Q A / G - 4 , F i n a l - E P A / 6 0 0 / R - 9 6 / 0 5 5 , S e p t e m b e r 1994. The
s i t e assessment proces s begins with s i t e d i s c ov ery , or n o t i f i c a t i o n to EPA or the TNRCC of
p o s s i b l e r e l ea s e s of hazardous substances. The s i te s are evaluated using a phased i n v e s t i g a t i o n
c on s i s t ing of i:he PA and, if necessary, the SI. The PA is a l imited scope i n v e s t i g a t i o n based
p r i m a r i l y on a v a i l a b l e in f ormat i on . S a m p l e s are not c o l l e c t e d dur ing a PA. The PA
d i s t i n g u i s h e s s i t e s that pose no threat to human h e a l t h and the environment f r o m s i t e s that may
pose a s i g n i f i c a n t threat. S i t e s that may pose a threat receive a f u r t h e r ac t ion recommendation
a f t e r the PA and undergo an SI, where i n v e s t i g a t o r s c o l l e c t s u f f i c i e n t waste and environmental
media s a m p l e s t o i d e n t i f y s i t e s that have a h i g h p r o b a b i l i t y o f q u a l i f y i n g f or the N a t i o n a l
P r i o r i t i e s L i s t (NPL). T h i s QAPP serves as a c o n t r o l l i n g mechanism to ensure that all da ta
c o l l e c t e d are o f s a t i s f a c t o r y q u a l i t y .
A Regional EPA s i t e assessment r e p r e s e n t a t i v e may accompany TNRCC personnel on the PA
site visi t and based s o l e l y on the f i e l d f i n d i n g s an immediate deci s ion wi l l be made on whether
to proceed wi th p r e p a r a t i o n of an Scre en ing Site I n s p e c t i o n s (SSI) Work Plan. On those
occasions when no EPA site assessment r epre s en ta t ive i s pr e s en t , the TNRCC PA/SI Program
Manager , T e c h n i c a l Director and d e s i g n a t e d Si t e I n v e s t i g a t i o n Manager ( w i t h EPA f o l l o w up
concurrence) w i l l d e c i d e i f t h e s i te should proceed t o th e SSI stage. The TNRCC Sit e
I n v e s t i g a t i o n Managers w i l l be r e s p o n s i b l e for c o l l e c t i n g the s a m p l e s d e f i n e d in the SSI or
Expanded S i t e I n v e s t i g a t i o n ( E S I ) Work Plan ( W P ) , i n i t i a t i n g t h e p r o p e r c h a i n - o f - c u s t o d y ,
h e a l t h a n d s a f e t y , a n d q u a l i t y assurance procedures. T h e T N R C C S i t e I n v e s t i g a t i o n Managers
w i l l al so be r e s p o n s i b l e for making any f i e l d s a m p l i n g de t erminat ion s as d i c t a t e d by s i t e
c ond i t i on s . S a m p l e s f r om th e s i te s w i l l b e analyzed f or s e m i v o l a t i l e s , v o l a t i l e s , m e t a l s ,
cyanide , p e s t i c i d e s and P o l y c h l o r i n a t e d B i p h e n y l s (PCBs) and, i f required, d i o x i n s / f u r a n s .
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If, considering si te c o n d i t i o n s , there is an imminent danger that the general p u b l i c may come
into direct contact with hazardous substances or wastes which are r e a d i l y acce s s ib le on-site, the
EPA wil l be n o t i f i e d no l a t e r than one (1) day a f t e r the in sp e c t i on team returns f r o m the s i te
vis i t . W r i t t e n n o t i f i c a t i o n w i l l f o l l o w any verbal communication in thi s regard. The EPA w i l l
determine the course of action.
T h e Preliminary A s s e s s m e n t s a n d S i t e I n v e s t i g a t i o n ( P A / S I ) program organization chart,
F i g u r e 1.1, i d e n t i f i e s the key i n d i v i d u a l s who w i l l be pr imar i ly r e spons ib l e for p er f ormance of
the p r o j e c t . T h i s organiza t i onal structure forms a management team of p r o f e s s i o n a l s to
oversee the technical a s p e c t s of the p r o j e c t , s u p p o r t e d by an admin i s t ra t i v e team who w i l l
ensure that personnel and equipment are available to the projec t when required.
A l l a n M. S e i l s , w i l l f u n c t i o n a s TNRCC Program Manager. Mr. S e i l s w i l l b e r e s p o n s i b l e f o r
overal l c o o r d i n a t i o n o f p r o j e c t a c t i v i t i e s . He also wi l l serve as primary TNRCC contact for
th e E P A . The Technical Direc t or , W e s l e y G. Newberry, w i l l review the SSI work p l a n s ,
Prel iminary Asse s sment ( P A ) and SSI r e p o r t s , and progre s s report s . The Q u a l i t y Assurance
S p e c i a l i s t wi l l be r e spon s i b l e for reviewing data in accordance with the procedures outl ined in
t h i s Q A P P , and w i l l c o m p l e t e a s s o c ia t ed d a t a assessment report s . The Q u a l i t y Assurance
S p e c i a l i s t w i l l f u n c t i o n i n d e p e n d e n t l y o f the Program Manager and w i l l assure that p r o j e c t
q u a l i t y control i s ma in ta ined . The Q u a l i t y Assurance S p e c i a l i s t w i l l audit the f i e l d work at
2 0 % o f t h e S S I / E S I s i t e s . T h e H e a l t h a n d S a f e t y O f f i c e r , w i l l f u n c t i o n i n d e p e n d e n t l y o f t h e
Program Manager. As such, he, or his designee wil l be responsible for ensuring that all on-
s i t e a c t i v i t i e s c o m p l y with t h e approved s i t e s p e c i f i c H e a l t h and S a f e t y Plan.
A generic H e a l t h and Safe ty P l a n (H&SP) w i l l b e f o l l o w e d dur ing p e r f o r m a n c e o f each PA
s i t e v i s i t . I n d i v i d u a l s i t e H&SPs wil l b e prepared f or a l l SSI s i te s a s pan o f th e work p l a n
d e v e l o p m e n t . A l l H & S P s w i l l b e based o n T N R C C ' s hea l th a n d s a f e t y program a n d
T N R C C ' s u n d e r s t a n d i n g o f current hea l th a n d s a f e t y regulat ions .
During F i s c a l Years 2000 and 2001, the TNRCC wi l l c o m p l e t e twen ty- f our (24) Pre l iminary
A s s e s s m e n t s (PAs), i n c l u d i n g early P o t e n t i a l l y R e s p o n s i b l e Party ( P R P ) searches, and twenty-
e i g h t ( 2 8 ) S c r e e n i n g S i t e I n s p e c t i o n s (SSIs) in T e x a s in accordance with th e Coopera t iv e
Agreement ( C A ) with the U . S . Environmental Pro t e c t i on Agency (EPA). A minimum of two
(2) persons per PA and f o u r (4) persons per SSI/ESI wi l l be used to conduct f i e l d a c t i v i t i e s .
At these s i t e s , one TNRCC s t a f f person w i l l be d e s igna t ed as the lead S i t e I n v e s t i g a t i o n
Manager and w i l l have the on-site r e s p o n s i b i l i t y for ensuring that the HS&P and QAPP are
f o l l o w e d , and that a p p r o p r i a t e da ta are c o l l e c t e d to a l l o w for p r e p a r a t i o n of s i t e - s p e c i f i c
S S I / E S I W P . T h e S i t e I n v e s t i g a t i o n Manager al so w i l l b e r e s p o n s i b l e f o r p l a n n i n g a n d
conducting the s i te visit and preparing the f ina l PA, SSI report inc lud ing PREScore ca l cu la t ions
a n d / o r Documentat ion Record for the s i t e .
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F i g u r e 1.1 Prel iminary Asse s sment s and Site I n v e s t i g a t i o n Program Organization Chart

U n i t e d S t a t e sEnvironmental P r o t e c t i o n A g e n c yRegion 6
S i t e Ass e s smen t M a n a g e r

ERA
C L P Laboratory

EPA
H o u s t o n L a b o r a t o r y

T N R C C P A / S !
Program M a n a g e r

T N R C C P A / S I
T e c h n i c a l Director

T N R C C P A / S I
S i t e I n v e s t i g a t i o n M a n a g e r s

T N R C C P A / S I
H e a l t h a n d S a f e t y O f f i c e r

T N R C C P A / S I
Q u a l i t y Assurance O f f i c e r
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T a b l e 1.2 S c h e d u l e o f Pre l iminary Ass e s smen t s

T e c h n i c a l Work H o u r s A f t e r
________PA A c t i v i t y Schedule________________Site Ass ignment___

S i t e Ass ignment t o TNRCC 0
PA Background Research 60
PA S i t e Reconnaissance 12
D r a f t PA Report C o m p l e t e 38
F i n a l PA Report C o m p l e t e 10
T o t a l H o u r s : 120

T a b l e 1 .3 S c h e d u l e o f Si t e I n s p e c t i o n s

S S I A c t i v i t y S c h e d u l e
S i t e A s s i g n m e n t t o T N R C C
SSI Background Research
Prepare S S I Work Plan
Prepare H e a l t h & S a f e t y Plan
Execute SSI Work Plan (includes acquiring site access)
V a l i d a t e Data
D r a f t P R E S C O R E C a l c u l a t i o n
D r a f t S S I Report C o m p l e t e
F i n a l PRESCORE Report
F i n a l S S I Report C o m p l e t e
T o t a l H o u r s :

Techni ca l Work H o u r s A f t e r
S i t e A s s i g n m e n t

0
60
70
40
137
40
11

125
1

16
500
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It i s a n t i c i p a t e d the T N R C C Program Manager w i l l issue s i t e a s s ignment s such tha t the
m a j o r i t y of PAs are c o m p l e t e d within the f i r s t s ix (6) months of the f i s c a l year. See A p p e n d i x
A - Prel iminary A s s e s s m e n t / S i t e I n s p e c t i o n Program F i s c a l Y e a r 2000 S c h e d u l e . T h i s w i l l
a l l o w those s i te s which progre s s d i r e c t l y to an SSI Work Plan to be c o m p l e t e d w i t h i n the f i n a l
six months of the f i s c a l year. The t o t a l an t i c i pa t ed time to c ompl e t e each PA is 120 hours and
each SSI is 500 hours. A d e t a i l e d s chedule for the c ompl e t i on of PAs and SSIs is pre s en t ed in
T a b l e s 1.2 and 1.3, r e s p e c t i v e l y . In the event an expanded SSI (ESI) is warran t ed , the t o ta l
a n t i c i p a t e d time to c o m p l e t e the ESI is 600 hours f r o m s i t e as s ignment. If the s i t e is to be
propo s ed for the NPL, a Hazard Ranking S y s t e m (HRS) package may be warranted , and the
t o ta l a n t i c i p a t e d time to c o m p l e t e the HRS is 700 hours f r o m c o m p l e t i o n of the ESI. T h e s e
s c h e d u l e s may be a d j u s t e d to meet s p e c i f i c requirements of the EPA guidance . T h i s gu idance
currently in c lud e s the f o l l o w i n g re f erence s: (1) Federal Register, 40 CFR Pan 300, December
14, 1990; (2) "Guidance for P e r f o r m i n g Pre l iminary A s s e s s m e n t s U n d e r Comprehen s iv e
Emergency Response, C o m p e n s a t i o n , and L i a b i l i t y Act ( C E R C L A ) " S e p t e m b e r , 1991; 3)
"Guidance f o r P e r f o r m i n g S i t e I n s p e c t i o n s Under C E R C L A " , S e p t e m b e r , 1 9 9 2 ; 4 ) "Regional
Q u a l i t y Contro l G u i d a n c e f o r NPL C a n d i d a t e S i t e s " , December, 1991; 5) "Region 6 CLP
T r a i n i n g M a n u a l " , October, 1993; 6) "Management of I n v e s t i g a t i o n - D e r i v e d W a s t e s During
S i t e I n s p e c t i o n s " , May, 1991; and 7) Sampl er ' s G u i d e t o t h e Contrac t Laboratory Program,
1996.
T h e T N R C C S i t e I n v e s t i g a t i o n Manager d e s i gna t ed t o lead i n v e s t i g a t i o n s a t t h e S S I / E S I s i t e
w i l l d e v e l o p a WP and s a m p l i n g s t r a t e g y f or th e s i te. The i n f o r m a t i o n gained f r o m the PA,
t e n t a t i v e d i s p o s i t i o n , and other t i m e l y i n f o r m a t i o n w i l l be used in d e t e r m i n i n g t e n t a t i v e
numbers, nature, and l o c a t i o n of s ampl e s c o l l e c t e d . The WP cons i s t s o f (1) a l i s t o f p r o j e c t
c o n t a c t s ; (2) d a t a q u a l i t y o b j e c t i v e s , and a site background review i n c l u d i n g s i t e h i s t o r y ,
d e s c r i p t i o n s o f the s i t e i n c l u d i n g g e o l o g y , h y d r o l o g y , soil c o n d i t i o n s , s i te m a p ( s ) , and waste
h a n d l i n g p r a c t i c e s i n c l u d i n g t y p e s and quan t i t i e s o f wastes generated (if known); (3) a WP
summary i n c l u d i n g f i e l d p er s onne l , s i te reconnaissance p l a n , s a m p l i n g s t r a t e g y , s a m p l i n g
l o ca t i on s and m a p ( s ) , and Q A / Q C s a m p l e p r o t o c o l s and de contaminat ion proc edure s . The WP
w i l l a l s o i d e n t i f y p o t e n t i a l t a r g e t s for the groundwater, s u r f a c e water, soil e xpo sure , and air
p a t h w a y s ; (4) a h e a l t h and s a f e t y p l a n to describe p o t e n t i a l hazards and necessary s i t e s p e c i f i c
precaut ions and p r e p a r a t i o n s for c o m p l e t i n g the f i e l d work described in the s a m p l i n g p l a n ; and
(5) general p r o j e c t requirements such as a s c h e d u l e , equipment ne eded , and
m o b i l i z a t i o n / d e m o b i l i z a t i o n procedures.
The TNRCC Site I n v e s t i g a t i o n Managers w i l l prepare the WP according to the f ormat agreed
to by the EPA for use on the F Y 2 0 0 0 and 2001 M u l t i - S i t e PA/SI S c o p e of Work. Revis ions
to th i s f ormat w i l l be de termined by the EPA and TNRCC p r o j e c t managers p r i o r to p r e p a r i n g
the f i r s t do cument s . The EPA w i l l be r e s p o n s i b l e for a p p r o v i n g each work p l a n ; however, the
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dec i s i on to proceed with WP impl emen ta t i on may be d e l e g a t e d by the EPA Site Asse s sment
Manager (SAM) to the TNRCC Program Manager , a s a p p r o p r i a t e .
EPA shal l choose a laboratory to be used for this p r o j e c t under its Contrac t Laboratorie s
Program (CLP) and shall incur all costs for sample analyses. A CLP laboratory or the EPA
H o u s t o n ' s Laboratory shal l p r o v i d e ana ly t i ca l suppor t f o r drinking water s a m p l e s . T h e s a m p l e
analys e s sha l l in c lude ana ly s i s for al l cons t i tuent s l i s t e d on the CLP Routine A n a l y t i c a l
S e r v i c e s ( R A S ) Organic T a r g e t Compound Lis t ( T C L ) a n d I n o r g a n i c T a r g e t A n a l y t e Lis t
( T A L ) .
( A S ) P R O J E C T D E F I N I T I O N / B A C K G R O U N D
The m a j o r o b j e c t i v e of th i s p r o j e c t i s to p e r f o r m and c o m p l e t e Pre l iminary A s s e s s m e n t s and
Screening Site I n s p e c t i o n s at s i t e s j u d g e d to be p o t e n t i a l l y hazardous because of current and
past operational and waste di sposal activities. The PA and SSI reports will provide technical
i n f o r m a t i o n and data that can be used to determine the score of each r e sp e c t i v e s i t e according
to the Hazard Ranking S y s t e m (HRS), The HRS is the primary means by which EPA
evaluates s i t e s f o r S u p e r f u n d ' s N a t i o n a l P r i o r i t i e s Lis t ( N P L ) .
Preliminary Assessments (PA) and Screening S i t e Inspe c t i on s (SSI) will be conducted in
conformance with the requirements o f the revised H a z a r d Ranking S y s t e m (HRS), F i n a l Rule,
da t ed December 14, 1990. The EPA furn i sh ed guidance for p er f ormance of these tasks and it
w i l l be used as re f erence material in c o l l e c t i n g da ta , p l a n n i n g , and conduc t ing on-site
a c t i v i t i e s , and in p r e p a r a t i o n of the report s for each s i t e . T h i s gu idance curr en t ly inc lude s the
f o l l o w i n g references: (1) Federal Register, 40 CFR Part 300, December 14, 1990; (2)
"Guidance f o r P e r f o r m i n g Prel iminary Ass e s smen t s Under C E R C L A " S e p t e m b e r , 1991; 3 )
"Guidance f o r Per f orming S i t e I n s p e c t i o n s Under C E R C L A " , S e p t e m b e r , 1992; 4) "Regional
Q u a l i t y Control Guidance for NPL C a n d i d a t e S i t e s " , December, 1991; 5) "Region 6 CLP
T r a i n i n g M a n u a l " , October, 1993; 6) "Management of I n v e s t i g a t i o n - D e r i v e d W a s t e s During
S i t e I n s p e c t i o n s " , May, 1991; and 7) Sampler's Guide to the Contract Laboratory Program,
1996.
Init ia l p r e p a r a t i o n s f o r each PA, SSI and ESI site vis i t w i l l involve ob ta in ing in f ormat i on f o r
p r e p a r a t i o n o f t h e H e a l t h a n d S a f e t y Plan a n d S S I / E S I W P . T h i s task a l s o i n c l u d e s ob ta in ing
access to the sites and the site inspection visit. Prior to any on-site inspections, the pro j e c t
s taf f and the TNRCC Program Manager w i l l review the r e s u l t s o f the p r e l i m i n a r y assessment
a n d / o r a v a i l a b l e EPA a n d / o r TNRCC f i l e s to addr e s s any h e a l t h and s a f e t y risk concerns, and
to assess the level of e f f o r t necessary to p e r f o r m the site v i s i t .
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T h e T N R C C p r o j e c t s t a f f w i l l conduct a d e t a i l e d background s tudy f o r each P A / S S I / E S I si t e
prior to any f i e l d a c t i v i t i e s . The purpos e o f this s t udy i s to c o l l e c t a v a i l a b l e f i l e i n f o r m a t i o n
concerning act ivi t i e s at the site, hydrogeologic, pho tographi c and topographic in formation
per t inent to the si te (to be used in pathway e v a l u a t i o n ) , and p o p u l a t i o n and eco logical
i n f o r m a t i o n ava i lab l e for the area surrounding the s i te (to be used in a target evaluat ion).
S i t e a c t i v i t i e s in f ormat i on to be c o l l e c t e d during th i s background s tudy wi l l be p r i m a r i l y the
EPA, TNRCC:, and other S t a t e and Federal agency records on the site. H y d r o g e o l o g i c and
t o p o g r a p h i c in f ormat i on w i l l b e c o l l e c t e d a t this time p r i m a r i l y f r o m USGS t o p o g r a p h i c m a p s ,
ci ty and county map s , county and regional water r e p o r t s , county and regional g e o l o g i c cross
s e c t i on s , s ta t e we l l cons truc t ion records, soil m a p s , e t c . P o p u l a t i o n and e c o l o g i c a l i n f o r m a t i o n
w i l l b e c o l l e c t e d p r i m a r i l y f r o m census f i g u r e s , USGS t o p o g r a p h i c maps, p u b l i c school
records, the Texa s Manufac turer s I n d e x , U.S. F i s h and Wildlife and Texas Parks and W i l d l i f e
endangered spec i e s p u b l i c a t i o n s , and a d d i t i o n a l in f ormat i on i f ava i lab l e . Aer ia l p h o t o g r a p h y ,
as a v a i l a b l e f r om the T e x a s N a t u r a l Resources I n f o r m a t i o n S y s t e m , T e x a s Department o f
T r a n s p o r t a t i o n , and other sources, w i l l a l so be examined for a d d i t i o n a l i n f o r m a t i o n about the
site.
The d a t a c o l l e c t e d w i l l , whenever p o s s i b l e , be s e l e c t ed to meet the requirements of the HRS
model . It is under s tood t h a t , at the l eve l of e f f o r t a p p r o p r i a t e for a PA, it may not be p o s s i b l e
at some si te s to c o l l e c t "HRS qual i ty" d a t a to fulfi l l every requirement of the model . The
TNRCC wi l l make every reasonable e f f o r t t o c o l l e c t "HRS qua l i ty" data f or every s i t e , w i th in
the l imi t s of the pro j e c t schedule, budget, and the available information. Every e f f o r t will be
made to c o l l e c t the best a v a i l a b l e in f o rmat i on dur ing the p e r f ormance of each PA. In a d d i t i o n ,
a l l S S I / E S I i n f o r m a t i o n w i l l b e c o l l e c t e d i n accordance with a p p l i c a b l e S I guidance .
The level of e f f o r t required for the SSI background research may be greater than that normal ly
required. T h i s increased e f f o r t is necessary because the PAs for some of the sites may not
have been prepared prior to p u b l i c a t i o n of the current HRS guidance and do not contain
c o m p l e t e HRS i n f o r m a t i o n . T h e r e f o r e , th i s a d d i t i o n a l PA in f ormat i on may need to be
c o l l e c t e d during th e background s tudy task o f t h e SSI/ESI.
In most cases, it wil l be necessary to obtain advance permission to inspect the sites. The
T N R C C w i l l obtain access agreements f o r each site. T h e de s ignat ed T N R C C S i t e
I n v e s t i g a t i o n Manager for each site w i l l pr epare a wri t t en n o t i f i c a t i o n to the s i t e
o w n e r / o p e r a t o r of the i m p e n d i n g si te v i s i t , f o l l o w e d by t e l ephone c o n f i r m a t i o n by the TNRCC
S i t e I n v e s t i g a t i o n Manager. T h e T N R C C S i t e I n v e s t i g a t i o n Manager wi l l al so b e r e s p o n s i b l e
for n o t i f y i n g the local TNRCC Regional O f f i c e o f the impending site visit. The TNRCC
Program Manager wi l l p r o v i d e each member o f the TNRCC p r o j e c t s ta f f wi th wr i t t en
c r e d e n t i a l s d e s c r i b i n g the nature of the p r o j e c t and the au thor i ty under which it is c onduc t ed .
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U p o n arrival at a s i t e , the in sp e c t i on team wil l conduct an ini t ia l survey of the s i t e to ensure
adequate s a f e t y precautions are in place during site activities. The S i t e Inve s t iga t i on Manager
w i l l , when p o s s i b l e , conduct a d e t a i l e d interview with site repre s entat ive s . Where opera tor
records are pr e s en t , these w i l l be reviewed for an indicat ion of the type and quant i ty of
materials d i s p o s e d of at a given site. Where p o s s i b l e , the par ty re spons ib l e for waste d i s p o s a l
w i l l be determined. Interv i ews with other i n d i v i d u a l s f a m i l i a r with the site w i l l be conducted
as a p p r o p r i a t e b e f o r e , during, or a f t e r on-site reconnaissance ac t iv i t i e s .
In a d d i t i o n , a thorough si te reconnaissance, if p o s s i b l e , will be conducted at each site. The
inspection team will v i sua l ly survey and document the location of the site relative to any roads
or other access, drainage sy s t ems , sur fac e waters, nearby structures, drums, tanks, moni tor ing
w e l l s , f a c i l i t y boundarie s , unique g e o l o g i c a l f e a t u r e s , and other f a c t o r s which may a f f e c t
p o l l u t a n t m i g r a t i o n pa thways . T h e s e f a c t o r s w i l l be recorded, to the extent p r a c t i c a l , on a
f i e l d s i t e sketch which w i l l b e pr epared dur ing the s i te v i s i t . The f a c i l i t y sketch a l so w i l l
document the l o ca t i on of s ensi t ive environmental receptors such as on-site and o f f - s i t e homes
and p u b l i c b u i l d i n g , natural areas, and d r i n k i n g water s u p p l i e s . Residences wi thin 400 yards
of the s i te w i l l be included in the s i t e sketch. I n d i c a t o r s of e x i s t i n g p r o b l e m s , such as areas of
di seased, dying, or distressed vegetation or discolored soil , also will be noted on the site
sketch. P h o t o g r a p h s w i l l be taken as necessary to document observations and on-site
a c t iv i t i e s . G e n e r a l i z e d p o p u l a t i o n i n f o r m a t i o n , i n c l u d i n g c o l l e c t i o n o f environmental e q u a l i t y
d a t a , w i l l be based on the number and t y p e s of surrounding homes and businesses .
For each PA, initial activities will involve the co l l e c t ion of site background information and
c o m p l e t i o n of a s i te v i s i t . A Regional EPA site assessment r epre s en ta t ive may accompany
TNRCC personal on the PA s i t e visit and based s o l e l y on the f i e l d f i n d i n g s an immediate
decision wil l be made on whether to proceed with pr epara t i on of an SSI Work Plan. On those
occasions when no EPA site assessment r epr e s en ta t iv e is pr e s en t , the TNRCC PA/SI Program
Manager , Technical Director and d e s i g n a t e d Sit e I n v e s t i g a t i o n Manager (wi th EPA f o l l o w up
concurrence) w i l l d e c ide i f the site should proceed to the SSI s tage.
If a site is des ignated to proceed to the SSI phase, then an SSI Work Plan and f inal SSI Report
w i l l be pr epared for submission to the EPA. A c o m p l e t e PA w i l l not be pr epared for these
s i t e s . An abbreviated PA Report w i l l be pr epared for those PA c a n d i d a t e sites which are
determined ine l ig i b l e for CERCLA response by the EPA site assessment repre s enta t ive .
For SSI/ESI vi s i t s , environmental s a m p l e s w i l l b e c o l l e c t e d in accordance with the approved
WP to p r o v i d e s i t e - s p e c i f i c data on the hazardous substances present as well as p o l l u t a n t
d i s p e r s a l pa thways . T h e s a m p l e s c o l l e c t e d during t h e S S I s a n d E S I s t y p i c a l l y w i l l b e f r o m t h e
f o l l o w i n g sources:
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o On-site and o f f - s i t e s o i l s ;
o Groundwater from existing potable or agricultural water or monitoring we l l s ;
o W a t e r or waste f rom open drums, sur fac e impoundment s , or evaporat ion p i t s ;
o Point of entry into receiving waters in the r u n o f f p a t h w a y ( s ) f r o m the s i t e ;
o Environmentally sensitive areas near the site.
For each SSI, f i e l d a c t i v i t i e s w i l l b e conducted in two s t ep s . TNRCC w i l l c o l l e c t i n f o r m a t i o n
needed to prepare a work plan before the site visit. F o l l o w i n g approval of the work plan,
TNRCC w i l l visit the s i t e to execute the work p l a n , i n c l u d i n g s a m p l i n g a c t i v i t i e s . The
c o l l e c t e d i n f o r m a t i o n , i n c l u d i n g s a m p l e r e s u l t s , w i l l b e c o m p i l e d into a f i n a l SSI Report f or
the site.
( A 7 ) D Q O f o r M E A S U R E M E N T D A T A
A q u a l i t y assurance (QA) program is e s s en t ia l to assure the q u a l i t y , c o n t r o l l a b i l i t y ,
a c c o u n t a b i l i t y , and t r a c e a b i l i t y o f t h e work being p e r f o r m e d f or th e TNRCC PA/SI Program.
Q u a l i t y assurance encompas s e s all act ions taken by TNRCC and its subcontractors to achieve
r e s u l t s which are accurate, r e l i a b l e , and l e g a l l y d e f e n s i b l e for al l a s p e c t s o f the p r o j e c t .
TNRCC and its subcontractors w i l l adhere to the q u a l i t y assurance procedure s out l ined herein
and w i l l r igorous ly implement the QA program throughout the durat ion of the p r o j e c t .
The primary goal of this QA program is to ensure the accuracy and c o m p l e t e n e s s of the data
which u l t i m a t e l y w i l l be used to score and to determine the s tatus of the s i t e s that are
i n v e s t i g a t e d , In order to achieve thi s accuracy and c ompl e t en e s s , it is necessary that all
s a m p l i n g , a n a l y s i s , and d a t a management a c t i v i t i e s be conducted in accordance wi th pre s e t
s t a n d a r d s , and that these a c t i v i t i e s be reviewed r egu lar ly to maintain full c o m p l i a n c e wi th the
s tandard s . T h i s program has been de s igned so that corrective action can be i m p l e m e n t e d
quickly if necessary without caus ing undue expense or d e l a y to the p r o j e c t . The s t a n d a r d s and
review procedures which TNRCC wi l l use to a t ta in optimum accuracy and c o m p l e t e n e s s of
da ta are ou t l ined in thi s p l a n . All subcontractors to TNRCC will be required to f o l l o w these
s t andard s and procedure s , at a minimum.
The qual i ty assurance o b j e c t i v e s for al l measurement data include cons iderat ions o f pre c i s i on,
accuracy, c o m p l e t e n e s s , r epr e s en ta t iv ene s s , and c o m p a r a b i l i t y . C o m p l i a n c e with the QA
o b j e c t i v e s w i l l be j u d g e d i n d i v i d u a l l y for each site. QC o b j e c t i v e s s ta ted in the EPA CLP
S t a t e m e n t s O f Work ( S O W ) :
CLP a n a l y t i c a l services ar e d e f i n e d in S t a t e m e n t s o f W o r k (SOWs). The f o l l o w i n g S O W s
p r o v i d e the technical and contractual framework for commercial environmental t e s t i n g
laborator i e s to a p p l y EPA CLP a n a l y t i c a l methods for the p r e p a r a t i o n / i s o l a t i o n , d e t e c t i o n , and
q u a n t i t a t i v e measurement of organic target c ompounds and inorganic target a n a l y t e s in water
and s o i l / s e d i m e n t environmental s a m p l e s .
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Each SOW includes a summary of general requirements; r epor t ing and d e l i v e r a b l e
requirements; target compound or target ana ly t e l i s t and contract required
q u a n t i t a t i o n / d e t e c t i o n l i m i t s ; s p e c i f i c analyt i ca l methods; qua l i ty a s s u r a n c e / q u a l i t y control
requirements; cha in-o f- cu s t ody and s a m p l e documentation requirements; a glos sary of terms;
and s p e c i f i c a t i o n s for r epor t ing d a t a in computer-readable f o r m a t , when a p p l i c a b l e .
1. U S E P A Contract Laboratory Program Statement of Work for Organics A n a l y s i s ,
M u l t i - M e d i a , M u l t i - C o n c e n t r a t i o n , OLM03.0 (Revisions OLM03.1 and O L M 0 3 . 2 )
T h i s document d e f i n e s the a n a l y t i c a l me thods accepted by the CLP for the i s o l a t i o n , d e t e c t i o n ,
and quant i ta t iv e measurement of 33 v o l a t i l e , 64 s e m i v o l a t i l e , and 28 p e s t i c i d e / A r o c l o r targe t
compounds in water and s o i l / s e d i m e n t environmental sample s .
2. USEPA Contract Laboratory Program S t a t e m e n t o f Work for I n o r g a n i c s A n a l y s i s ,
M u l t i - M e d i a , M u l t i - C o n c e n t r a t i o n , I L M 0 4 . 0
T h i s document d e f i n e s the analyt ical methods accepted by the CLP for the p r e p a r a t i o n ,
d e t e c t i o n , and quanti tat ion of 23 inorganic target a n a l y t e s and cyanide in water and
s o i l / s e d i m e n t environmental sampl e s .
3. USEPA Contract Laboratory Program S t a t e m e n t of Work for Organics A n a l y s i s , Low
Concentration W a t e r , OLC02.1
T h i s document d e f i n e s the a n a l y t i c a l methods accepted by the CLP for the i s o l a t i o n , d e t e c t i o n ,
and q u a n t i t a t i v e measurement of 41 v o l a t i l e , 59 s e m i v o l a t i l e , and 28 p e s t i c i d e / A r o c l o r targe t
compounds in low concentration groundwater and dr inking water t y p e s a m p l e s .
P R E C I S I O N
The prec i s ion of a measurement is an expre s s i on of mutual agreement of m u l t i p l e measurement
values of the same p r o p e r t y conducted under prescribed s imi lar c ond i t i on s . Prec i s i on is
evaluated most d i r e c t ly by recording and comparing m u l t i p l e measurements of the same
parameter on the same exact sample under the same condi t i ons or a matrix s p ik e and matr ix
sp ike d u p l i c a t e . It i s u s u a l l y expre s s ed in terms of the r e la t i v e percent d i f f e r e n c e (RPD), The
RPD can be evaluated both in t e rna l ly (laboratory d u p l i c a t e s ) and e x t e r n a l l y (field d u p l i c a t e s )
to the laboratory. Laboratory d u p l i c a t e control l i m i t s for organics are method and laboratory
s p e c i f i c , and wil l be evaluated as part of the EPA-CLP data val idat ion. For metal s a n a l y s i s , a
control l i m i t of 20 percent RPD wi l l be used for matrix sp ike and matrix sp ike d u p l i c a t e
s ampl e values greater than or equal to 5 times the contract required d e t e c t i o n l i m i t . For f i e l d
d u p l i c a t e s , a RPD of ±50% percent w i l l be used as the o b j e c t i v e of prec i s ion.
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Field measurements may be taken of pH, c o n d u c t i v i t y , t empera ture , water l e v e l , and organic
vapor concentration based on systems pho t o ionization d e t e c t o r (HNU) or organic vapor
analyzer (OVA) readings. The o b j e c t i v e for prec i s ion of f i e l d da ta c o l l e c t i o n methods i s to
achieve and maintain the f a c t o r y s p e c i f i c a t i o n s for the f i e l d equipment. For the pH meter,
prec i s i on wi l l be t e s t ed by m u l t i p l e readings in the medium concerned. The r ead ing s w i l l be
within 0.1 pH standard units a f t e r the instrument has been f i e l d ca l i bra t ed with s tandard b u f f e r
s o lu t i on s .
The water level indicator r ead ings wi l l be precise w i th in 0.1 f o o t for d u p l i c a t e measurements.
The HNU or OVA w i l l be c a l i b r a t e d each day pr ior to f i e l d use. If c a l i b r a t i o n r ead ing s d e v i a t e
15 percent or more f r o m the concentrat ion of the c a l i b r a t i o n gas , the instrument wi l l be
r e ca l i bra t ed .
A C C U R A C Y
The degree of accuracy of a measurement is based on a compari son of the measured value wi th
the actual true value. Accuracy of an ana ly t i ca l procedure is best de termined based on the
recoveries of matrix s p i k e , matrix spike d u p l i c a t e , and surrogate compounds .
The degree of accuracy and the recovery of analyte to be e xp e c t ed for the ana ly s e s of QC
s a m p l e s and sp ik ed s a m p l e s is d e p e n d e n t on the matr ix , method of a n a l y s i s , and the compound
or element being determined. The concentration of the analyte relative to the method detection
l imi t is al so a m a j o r f a c t o r in de t ermining the accuracy of the measurement. For m e t a l s
a n a l y s i s , sp ike recovery l i m i t s of 75-125 percent w i l l be used. The QC acceptance ranges and
l i m i t s for GC/MS organic ana ly s e s used to assess the accuracy of the data a c cord ing to CLP
pro toco l s ta t ed in s ta t ed in the EPA CLP S t a t e m e n t s Of Work. T h e s e QC acc ep tance ranges
and l i m i t s w i l l be used as part of the E P A - C L P data v a l i d a t i o n .
The ob j e c t i v e : for accuracy of f i e l d measurements is to achieve and maintain f a c t o r y
s p e c i f i c a t i o n s ; f or th e f i e l d equipment. The pH meter i s ca l ibrated with s tandard b u f f e r
solutions. The HNU or OVA will be calibrated d a i l y with calibration gas.
R E P R E S E N T A T I V E N E S S
S a m p l e s taken must be r epr e s en ta t iv e of the p o p u l a t i o n . Because u n c o n t r o l l e d hazardous waste
s i te s vary g r e a t l y in size and c o m p l e x i t y , s p e c i f i c SI s a m p l i n g g u i d e l i n e s that a p p l y to al l s i t e s
are not p o s s i b l e . S i t e - s p e c i f i c s a m p l i n g p l a n s are l o c a t e d in the w o r k p l a n d e v e l o p e d for each
s i te.
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C O M P A R A B I L I T Y
Cons i s t ency in the acqui s i t ion, h a n d l i n g , and ana ly s i s of s a m p l e s is necessary so the resul t s
may be compared with previous and f u t u r e studies. Concentrations will be reported in a
manner consis tent with general pract ice s . S t a n d a r d EPA analy t i ca l methods and q u a l i t y control
wi l l be used to s uppor t the c o m p a r a b i l i t y of ana ly t i ca l re sul t s with those obtained in other
t e s t ing . Calibrat ions will be p e r f o r m e d in accordance with EPA or m a n u f a c t u r e r ' s
s p e c i f i c a t i o n s and w i l l be checked with the frequency s p e c i f i e d in the EPA CLP S t a t e m e n t s Of
Work.
C O M P L E T E N E S S
The c o m p l e t e n e s s of the data is measured as the amount of val id data obtained f r om the
measurement sys t em (field and l a b o r a t o r y ) versus the amount of d a t a expec t ed f r o m the
system. The EPA-CLP data val idat ion will determine the amount of valid data obtained from
each site inspec t ion. At the end of each SSI, c ompl e t ene s s of da ta w i l l be assessed and, if any
data omissions are a p p a r e n t , an a t t e m p t wi l l be made to re-sample the paramet er s in question.
The s p e c i f i c ob j e c t ive for the completeness of this pro j e c t wi l l be greater than or equal to 90
percent for f i e l d and laboratory data for each s i t e .
A N A L Y T I C A L P A R A M E T E R S A N D Q U A N T I T A T I O N L I M I T S
The analy t i ca l parameters and their q u a n t i t a t i o n l i m i t s for use on thi s p r o j e c t are determined
under t h e E P A ' s Contrac t Laborator i e s Program ( C L P ) . A l l s a m p l e s w i l l b e analyzed b y C L P
methods . Q u a n t i t a t i o n l i m i t s are de t ermined by the Contrac t Required Quant i ta t i on Limit
(CRQL) and the Contract Required Detection Limit (CRDL) which is the minimum level of
de t e c t i on ac c ep tab l e . See A p p e n d i c e s C, D, E.
H O L D I N G T I M E S
H o l d i n g times s p e c i f i e d by EPA p r o t o c o l s w i l l be set for s a m p l e s c o l l e c t e d under this
program. See A p p e n d i x B, p. 14.
( A 9 ) T R A I N I N G
A large p er c en tage of TNRCC Site I n v e s t i g a t i o n Managers have pr ior experience in
conduct ing site inv e s t i ga t i on s ; however, all in sp e c t or s w i l l undergo a f ormal training program.
M a j o r areas covered during the f ormal t r a i n i n g p r o j e c t w i l l be the o b j e c t i v e s of the PA and
S S I , p r e p a r a t i o n f o r i n s p e c t i o n , l ega l r a m i f i c a t i o n s , h ea l th a n d s a f e t y c o n s i d e r a t i o n s , u s e o f
monitoring and sampl ing equipment in the f i e l d , sample shipment and chain-of-custody
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procedure s , the a p p r o p r i a t e procedures to be f o l l o w e d r e la t iv e to any d e n i a l - o f - e n t r y p r o b l e m s
encountered, and other a sp e c t s of the work to be p e r f ormed under this p r o j e c t .
Each TNRCC employee involved in sample c o l l e c t i o n wi l l be trained on how to c o l l e c t
repre s entat ive s a m p l e s f rom every medium which might be encountered. P r o j e c t personnel
w i l l receive a d d i t i o n a l t r a i n i n g in prop er f i e l d documentat ion and in h e a l t h and s a f e t y
procedures. All training wi l l be documented, and records will be maintained by the Program
Manager.
(A10) DOCUMENTATION and RECORDS
Documentat ion Records w i l l in c lude documentat ion f o r a l l H R S f a c t o r s evaluated. A H
assert ions of f a c t w i l l be r e f e r enc ed in the record. All reports w i l l be submitted to the EPA as
they are c o m p l e t e d . Any corrections or a d d i t i o n s to the submi t t ed material that the EPA
deems necessary and a p p r o p r i a t e w i l l be made by the TNRCC within budget cons traint s . A
P A , S S I / E S I W P , S S I Repor t , a n d Documentation Record wi l l b e deemed c o m p l e t e a n d f i n a l
when the EPA approva l is received, or within six (6) months of s u b m i t t a l , whichever comes
f i r s t .
F o l l o w i n g the site visits and comple t ion of analytical work, the TNRCC will prepare a PA or
a PA ( A b b r e v i a t e d ) a n d / o r SSI report or Documentation Record (for ESI s i t e s o n l y )
h i g h l i g h t i n g s i g n i f i c a n t f i n d i n g s for each si te . The abbreviated PA Report s w i l l be p r epar ed in
accordance wi th the requirements s ta ted in the "Guidance for P e r f o r m i n g P r e l i m i n a r y
A s s e s s m e n t s Under C E R C L A " . S e p t e m b e r 1991, S e c t i o n 4 .4 Abbrev ia t ed R e p o r t i n g . The
f i n a l SSI report s w i l l be prepared in accordance with the report o u t l i n e s approved by the EPA.
Documentat ion Records wi l l be pr epared in accordance with current guidance and by using the
companion Word Per f e e t ® version of the Documentat ion Record. S h o u l d a d d i t i o n a l gu idance
become a v a i l a b l e pr i o r to c o m p l e t i o n o f thi s p r o j e c t , the TNRCC w i l l eva lua t e the e f f e c t that
conformance to th i s guidance w i l l have on the s chedule and b u d g e t , and w i l l submit a revised
schedule and budget to the EPA for approval.
The SSI r epor t s w i l l contain a d e s c r i p t i o n of the s i t e , the o p e r a t i n g h i s tory and nature of waste
h a n d l i n g at the s i t e , and a d i s cu s s i on of waste sources, pa thway c h a r a c t e r i s t i c s , and
i d e n t i f i c a t i o n and d e s c r i p t i o n of p o t e n t i a l human and environmental targe t s . In a d d i t i o n , the
SSI report w i l l contain a d e s c r i p t i o n o f the data c o l l e c t e d , ana ly t i ca l r e su l t s , and Q A / Q C data.
S u p p o r t i n g documents wi l l be inc luded in the SSI report as a p p e n d i c e s and w i l l consist of
s t r a t i g r a p h i c . h y d r o g e o l o g i c , and t opograph i c information; a site sketch and other pertinent
m a p s ; labora tory and c h a i n - o f - c u s t o d y report o r i g i n a l s ; p h o t o g r a p h s ; f i e l d no t e s; and repor t s
f r om previous inve s t iga t i on s a t the site. All da ta c o l l e c t e d during each SSI/ESI vi s i t w i l l b e
va l ida t ed using the most current EPA data val idat ion guidel ines and any EPA Regional
ins truc t ions .

-13-



S e c t i o n A
Revision 01

Date: 1 0 / 0 1 / 9 9

Q U A L I T Y A S S U R A N C E REPORT
A summary of all QA activities and f i n d i n g s during the course of this projec t will be reported
to the EPA on a s i te s p e c i f i c basis with the f inal site in spec t ion report s . Other p r o j e c t - r e l a t e d
q u a l i t y assurance items and corrective actions wi l l be d i s cu s s ed in the monthly progres s
report s . T h e s e may include the f o l l o w i n g items:

1. Summary of QA management, i n c l u d i n g any changes;
2. Measures of data quali ty f rom the p r o j e c t ;
3. S i g n i f i c a n t p rob l ems related to work q u a l i t y , and the s ta tu s of any corrective actions

implemented;
4. Resul t s of QA per formance a u d i t s ;
5. R e s u l t s of QA sys t ems a u d i t s ;
6. Ass e s smen t of da ta q u a l i t y in terms of prec i s i on, accuracy, c o m p l e t e n e s s ,

r e p r e s e n t a t i v e n e s s , and c o m p a r a b i l i t y ; and
7. Qual i ty-a s suranc e-r e la t ed t ra in ing .

RECORD K E E P I N G
All i n f o r m a t i o n pert inent to PA site v i s i t s and SSI s a m p l i n g a c t i v i t i e s w i l l be recorded in a
logbook. T h i s book will be bound and have consecutively numbered pages. Entries in the
l ogbook w i l l be made in ink and wi l l inc lude , at a minimum, a d e s c r i p t i o n of all a c t i v i t i e s , the
names of all i n d i v i d u a l s involved ( s a m p l i n g and ov er s i gh t) , date and time of s a m p l i n g , weather
condi t i on s , any prob l ems , and all f i e l d measurements.
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S E C T I O N B
M E A S U R E M E N T / D A T A A C Q U I S I T I O N

( B l ) S A M P L I N G P R O C E S S D E S I G N
A f t e r approval of the SSI work p l a n , the f i e l d activities wil l be executed. At each s i t e , these
a c t i v i t i e s may inc lude soil s a m p l i n g , s ediment s a m p l i n g , sur fac e water s a m p l i n g , and
ground water s ampl ing .
D e t a i l e d reports on a l l PA and SSI non-sampl ing data c o l l e c t i o n and SSI s a m p l i n g a c t i v i t i e s
wi l l be kept in f i e l d l ogbook s . In th i s book wi l l be noted the d a t e , t ime, l o c a t i o n , and
i d e n t i f i c a t i o n o f each s a m p l e , a l o n g with th e c o l l e c t or ' s name, a d e s c r i p t i o n o f a l l equipment
used and any problems encountered, and general comments of the inspec t ion team. Logbooks
al so are used to record p e r t i n e n t i n f o r m a t i o n r egarding the s i te i t s e l f , i n c l u d i n g d a t e , t ime,
l o c a t i o n , and i d e n t i f i c a t i o n of all p h o t o g r a p h s taken during the site visit.
Proper i d e n t i f i c a t i o n and l a b e l i n g of s a m p l e s is crucial to an e f f e c t i v e s a m p l i n g program.
I m m e d i a t e l y upon c o l l e c t i o n , each sampl e must be sealed and t a g g e d . The tag should be
marked with a sampl e i d e n t i f i c a t i o n number, s ta t ion l o c a t i o n , type ( c o m p o s i t e or grab),
concentration (low, medium, or high), the parameters requested, c o l l e c t o r ' s name, and the
da t e and time of s a m p l e c o l l e c t i on .
For many of the SSIs, the d e t e rmin ing f a c t o r o f hazard evaluat ion wi l l be the d a t a p r o v i d e d by
s a m p l i n g and a n a l y t i c a l a c t i v i t i e s . T h u s , it is important that Q A / Q C be mainta ined for each
sample. The purpose of this Sect ion is to outline s p e c i f i c procedures for inspectors to use
whi l e acquiring and h a n d l i n g sampl e s dur ing an in spe c t i on to ensure that q u a l i t y d a t a are
obtained.
C e r t i f i e d clean s a m p l e b o t t l e s w i l l b e used for s a m p l e c o l l e c t i o n . C u s t o d y o f these b o t t l e s w i l l
be maintained by documenting the batch number of the sealed box, document ing opening of
the box, and keep ing the b o t t l e s locked up at all times. If returned to the o f f i c e , the b o t t l e s
wil l be placed in a scalable container and secured with custody seals.
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(B2) S A M P L E M E T H O D S R E Q U I R E M E N T S
T h i s S e c t i o n di scus se s the s tandard s a m p l i n g procedures. Other s a m p l i n g procedures may be
used as determined necessary by the lead S i t e Inves t igat ion Manager and with approval of the
Techn i ca l Director or Program Manager.
R e g a r d l e s s of s a m p l e t y p e , the f o l l o w i n g p r i n c i p l e s and procedures should be adhered to
during the sample c o l l e c t i o n phase of a s i t e in spe c t i on:

1. Obtain ice b e f o r e v i s i t i n g a s i te where s a m p l e c o l l e c t i o n is i n v o l v e d .
2. Add a p p r o p r i a t e pre s ervat ive s to the s ampl e b o t t l e s at the time of s a m p l e

c o l l e c t i o n . See A p p e n d i x B, p. 14. The b o t t l e s required for each a n a l y s i s are
shown in A p p e n d i x B, p. 9-10.

3. If there is reason to suspect the presence of toxic vapors , pr e c ede s a m p l i n g
a c t i v i t i e s by an i n i t i a l survey of suspect areas, using a p p r o p r i a t e s a f e t y gear and
a p h o t o i o n i z a t i o n d e t e c t or (or equivalent). The p o t e n t i a l use of air moni tor ing
equipment should have been spec i f i ed in the SSI Work Plan. If it was not, and
if organic vapor presence is p o s s i b l e , contact the Program Manager and P r o j e c t
S a f e t y O f f i c e r f o r p o s s i b l e changes i n s a f e t y procedures.

4. If p o s s i b l e , c o l l e c t background sample s f i r s t , then proceed from the p r o b a b l e
least contaminated to most contaminated sampl ing points.

5. Change d i s p o s a b l e g l o v e s between s a m p l i n g p o i n t s , p l a c i n g used g l o v e s in a
p l a s t i c b a g f o r d i s p o s a l .

6. If it is necessary to reuse sampling devices, use the s p e c i f i e d decontamination
procedure s between s a m p l i n g p o i n t s .

7. At each s a m p l i n g l o ca t i on ,
a. P h o t o g r a p h the c o l l e c t i o n of s a m p l e s ,
b. Record in the logbook:

- S a m p l e number;
- Photo number;
- Location (show on si te ske tch);
- T y p e o f s a m p l e ;
- Date and Time; and
- Relevant observations.
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8. If a f a c i l i t y r epre s en ta t iv e reques t s , they w i l l be a l l o w e d the o p p o r t u n i t y to

( c o l l e c t s p l i t s a m p l e s . I f these a r e d e s i r e d , p l a c e s a m p l e s d i r e c t l y i n d i f f e r e n t
containers at the sampl ing point rather than s p l i t t i n g them at a la t er time. In the
event there may not be enough s o i l , s ed iment , a n d / o r groundwat er volume to

• prov ide s p l i t s a m p l e s , c o l l e c t the SSI required s a m p l e f i r s t and than p r o v i d e the
• remaining volume to the f a c i l i t y repre s entat ive .
• 9. Before p l a c i n g sampl e s in the iced cooler:

I a. C o m p l e t e the s a m p l e tag s and l a b e l s , and p l a c e clear tape over the
s a m p l e l a b e l s on the s a m p l e containers to pro t e c t the w r i t i n g f r o m
moisture.

| b. Check the pH of all preserved water s a m p l e s ( e x c l u s i v e of VGA
s a m p l e s ) .

• c. Place a custody seal around the bottle cap.
I d. W r a p the s a m p l e containers wi th p l a s t i c f o a m , bubble p a c k , or
™ equivalent to p r o t e c t against breakage.
I e. The TNRCC w i l l i n c l u d e in each ice chest wi th s a m p l e s to be s h i p p e d

for a n a l y s i s , a t emperature blank t a p e d to the s ide of the chest pr i or to
_ s h i p p i n g .

f. Place the sample containers in p l a s t i c Ziploc® bags or equivalent to
• prevent me l t ed ice f r o m contac t ing the container.

g. Place wrapped s a m p l e containers into ice che s t s filled with 2 to 3 inches
of vermicul i t e .

10. Remove water f r om mel t ed ice f r e q u e n t l y , and r e p l a c e wi th f r e s h ice. Place ice
in p l a s t i c Z i p l o c ® or s c a l a b l e bags to minimize water l e a k a g e d u r i n g s h i p m e n t .
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G R O U N D W A T E R W E L L S A M P L I N G PROCEDURES
General
The primary cons iderat ion is to obtain a repre s entat ive s a m p l e of the groundwater zone of
interest without mixing the sample with stagnant (s tanding) water in the well casing.
To s a f e g u a r d against c o l l e c t i n g nonrepresentat ive s tagnant water in a s a m p l e , the f o l l o w i n g
g u i d e l i n e s and techniques w i l l be adhered to dur ing s a m p l e w i thdrawal:

1. As a general rule, all monitoring we l l s shall be p u m p e d or bailed a minimum of
three volumes of water in the well casing with three (3) consecutive consi s tent
readings within 10% RPD for conductivi ty, + 1°C for temperature, and within
± 0.5 pH units b e f or e r epre s enta t ive s a m p l e s are withdrawn.

2. For w e l l s that can be pumped or bai l ed to dryness wi th the s a m p l i n g equ ipment ,
the well should be evacuated and a l l o w e d to recover to 85 percent of or ig inal
water level b e f or e s a m p l e w i t h d r a w a l . In the event the well has not recovered
to 85 percent a f t e r 24 hours, a s a m p l e may be drawn f r o m the w e l l . Enter the
well volume recovered into the f i e l d logbook.

3. The purge waters will be managed according to guidance provided in the
"Management o f I n v e s t i g a t i o n - D e r i v e d W a s t e s During S i t e I n s p e c t i o n s " , May
1991. The p r e f e r e n c e is to leave both RCRA hazardous and non-hazardous
inve s t i ga t i on-der iv ed wastes on-site whenever it c o m p l i e s with r e g u l a t i o n s and
does not pose any immediate threat to human hea l th and the environment.

S a m p l i n g , M o n i t o r i n g , and Evacuation Equipment
S a m p l e containers w i l l conform to EPA r e g u l a t i o n s for the a p p r o p r i a t e c on s t i t u en t s .
The f o l l o w i n g equipment should be on hand when s a m p l i n g w e l l s :

1. Coo l e r s for s a m p l e s h i p p i n g and c o o l i n g , chemical pr e s e rva t iv e s , and
a p p r o p r i a t e pack ing material s .

-18-



II

Section B
Revision 01

Date: 10/01/99

III
2. Camera and f i l m , l a b e l s , a p p r o p r i a t e keys (for locked w e l l s ) , t a p e measure,

• water level indicators, and p H / t e m p e r a r u r e / s p e c i f i c - c o n d u c t i v i t y meter.
_ 3. Pumps. Pumps w i l l normal ly be used to obtain s a m p l e s , a l t h o u g h s a m p l e s may
• be obtained d i r e c t l y from the pump discharge line for high y i e l d i n g monitoring

w e l l s and w e l l s with d e d i c a t e d p u m p s .
4. Bailers and monofilament line with t r i p o d - p u l l e y assembly (if necessary).
5. Decontaminat ion s o l u t i o n s - t a p water, d i s t i l l e d water, A l c o n o x , i s o p r o p a n o l ,

CLP s p e c i f i e d grade water.

I I d e a l l y , s a m p l e wi thdrawal equipment should be c o m p l e t e l y inert, economical to manu fa c tur e ,
ea s i ly c l eaned , and reused, able to operate at remote s i t e s in the absence of power resources,
and c a p a b l e of d e l i v e r y variab l e rates for well f l u s h i n g and s a m p l e c o l l e c t i o n .

• Cal cu la t i on of Wel l Volume
I C a l c u l a t i o n s are to be made according to the f o l l o w i n g s t e p s :
_ 1. Obtain all a v a i l a b l e i n f o r m a t i o n on well cons truc t ion ( c a s i n g , screens, etc.).

2. Determine well or casing diameter.
J 3. Determine s t a t i c water level (feet below top of ca s ing).
• 4. Determine d e p t h of well f rom top of casing.

5. C a l c u l a t e number of l inear f e e t of s t a t i c water (total d e p t h minus the s t a t i c water
• l e v e l ) .

6. C a l c u l a t e one well volume in g a l l o n s : V = Tr2 (0 .163), where T is l inear f e e t
• of s ta t i c water, and r is the ins ide radius of the well of casing in inches.
_ 7. Determine the well volumes in g a l l o n s to be evacuated be fore s a m p l i n g .

i
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If p o s s i b l e , a number of observations w i l l be made when groundwater s a m p l i n g is to take
p l a c e . Some of the i n f o r m a t i o n can be gained f r o m f i l e review prior to a site in spe c t i on .

1. N o t e if monitoring wells are locked. Arrangements must be made to secure
keys or to remove locks by other means and re-secure the w e l l s .

2. N o t e the c o n d i t i o n of the moni tor ing w e l l s ( i . e . ca s ing , concrete p a d , e tc .).
3. N o t e we l l d iamet er s to ensure that a pump a n d / o r bai ler of the p r o p e r size w i l l

be a v a i l a b l e . The diameter i s a l so necessary for c a l c u l a t i n g the wel l s ' s t a t i c
water volume.

4. N o t e the t y p e of casing m a t e r i a l s - P V C , s t e e l , etc.
5. N o t e any observable p h y s i c a l charac t er i s t i c s of the groundwater as it is being

s a m p l e d - c o l o r , odor, t u r b i d i t y , etc.
6. Measure the static water level of each well before sampl ing, if po s s ib l e . T h i s is

best a c c o m p l i s h e d with an e lec tronic water level indicator . S i m i l a r l y , determine
the t o t a l d e p t h of the well b e f o r e s a m p l i n g . Obtain these measurements whether
or not we l l l o g s are a v a i l a b l e , since the measurements are required in
c a l c u l a t i n g the s ta t i c water volume of the well .

7. Measure the pH, t empera ture , and s p e c i f i c c onduc t iv i ty of the groundwater
being s a m p l e d . To avoid p o s s i b l e contamination prob l ems , measure
t e m p e r a t u r e , pH, and s p e c i f i c c onduc t iv i ty on a por t i on of groundwater which is
not in a s a m p l e container to be sent out for analy s i s .

S U R F A C E W A T E R S A M P L I N G PROCEDURES
S u r f a c e water s a m p l i n g l o ca t ions wi l l be s e l ec t ed according to the p r o b a b i l i t y that they w i l l
show contaminants migra t ing f r o m a site. In general, s a m p l e s wi l l be taken f r o m streams
running through or a d j a c e n t to a s i t e , in c lud ing those bodie s of water which may receive
s ur fa c e r u n o f f or l ea cha t e f r o m a site. S a m p l e s w i l l only be c o l l e c t e d where it can be shown
that the s i te prov id e s the only source of contaminants to the sur fac e water body. Care w i l l be
taken in sampling leachate breakouts, which may have high concentrations of contaminants.
S u r f a c e water w i l l a l so be s ampl ed f rom any ad jac en t s t a n d i n g bod i e s of water such as p o n d s ,
lake s , or swamps which might be receiving contaminants.
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Grab samples will be col lected using a pond sampler. The pond sampler, described in
" S a m p l e r s and S a m p l i n g Procedures for H a z a r d o u s W a s t e Streams," EPA 1980
(EPA-600/2-80-018), cons i s t s of a beaker attached with a c l a m p to a t e l e s c o p i n g aluminum
p o l e . T h i s s a m p l e r a l l o w s a s a m p l e to be c o l l e c t e d several f e e t f r om the bank or berm.
T A P W A T E R S A M P L I N G PROCEDURES
W e l l d e p t h , cas ing size, and h o l d i n g - t a n k volume w i l l be ob ta ined , i f p o s s i b l e to c a l c u l a t e the
volume of the: system, and the system wil l be evacuated by removing three to f i v e volumes by
l e t t i n g a tap run. If the we l l d e p t h , casing size, or h o l d i n g - t a n k volume is not r e a d i l y a v a i l a b l e
or is unknown, a tap wi l l be opened and a l l o w e d to run at highes t f l o w for at l ea s t 15 minutes .
W e l l p u r g i n g well b e cons idered c o m p l e t e a f t e r three consis tent r ead ing s o f pH, temperature
and c o n d u c t i v i t y . T h e s e r eadings can be obtained within the 15 minutes the tap is a l l o w e d to
run. The well evacuation strategy will be documented in the f i e l d book.
S a m p l e s w i l l be c o l l e c t e d in containers in accordance with the s a m p l i n g g u i d e l i n e s f r om a
point as close to the well as p o s s i b l e and b e f or e the water is processed through any water
treatment device s ( e . g . , s o f t e n e r s or f i l t e r s ) . In many cases this may not be p o s s i b l e . W h e n
sampl e s must be c o l l e c t e d a f t e r the f i l t r a t i o n or s o f t e n e r system, the s i t ua t i on w i l l be
documented in the logbook. The exact t y p e of f i l t r a t i o n sys tem or s o f t e n e r in use w i l l be
recorded. To determine whether d e s o r p t i o n of the f i l t e r s i s occurring, s a m p l e s may be
co l l e c t ed a f t e r water has passed through treatment devices. When po s s i b l e , do not collect
s a m p l e s through a water hose. S a m p l e s should be c o l l e c t e d d i r e c t l y f r om the spout .
If s a m p l e s are taken f r o m direct water main connections, the s p i g o t w i l l be f l u s h e d for 2 to 3
minute s (15 to 30 minutes is not neces sary) to clear the service l ine . W a t e r parameters
( c o n d u c t i v i t y , temperature, and pH) will be measured. W e l l purging wil l be considered
c o m p l e t e a f t e r three ( 3 ) cons i s t ent r eadings o f p H , t emperature a n d c o n d u c t i v i t y . S a m p l e s w i l l
not be c o l l e c t e d f r o m s p i g o t s a f t e r treatment (ex c ep t as noted above) or f r o m s p i g o t s that leak
around their stems or that contain aeration devices or screens within the faucet.
For p r i v a t e w e l l s equ ipped wi th hand or mechanical p u m p s , the water w i l l be pumped for 5
minutes b e f o r e the s a m p l e i s c o l l e c t e d d i r e c t l y f r o m the spout .
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S U R F A C E S O I L S A M P L I N G PROCEDURES
Areas selected for sampl ing will be located in order to collect a representative f ra c t i on of the
s o i l s with the minimum of s ampl e s . A sur fac e in sp e c t i on of the sub j e c t area wi l l be made to
locate per t inent f e a t u r e s (e .g . , rock ou t c rop s , dra inage p a t t e r n s , s ur fa c e r u n o f f , erosion areas,
etc.) and to evaluate the r e la t i on sh ip among these f ea ture s and po t en t ia l sources of p o l l u t i o n .
The l o ca t i on s of sediment d e p o s i t i o n areas are good indicators of sur fac e r u n o f f d i r e c t i on .
A method of o b t a i n i n g a s h a l l o w soil s ampl e is to use s t a in l e s s steel spoon or shovel. When
deemed a p p r o p r i a t e , a d e eper soil sample may be obtained through the use of a soil corer.
After col lec t ion, the soil sample will then be placed in the appropr ia t e g las s bott le . After the
s a m p l e has been c o l l e c t e d , the top of the b o t t l e and lid w i l l be wiped wi th a clean p a p e r towel
to ensure a t i g h t seal. S a m p l e s for VOA a n a l y s i s w i l l be c o l l e c t e d f i r s t , f o l l o w e d by s a m p l e s
for BNA's, me ta l s and p e s t i c i d e s / P C B s . If metal s are the primary concern at a s i t e , the me ta l s
s a m p l e w i l l be c o l l e c t e d second. Care wi l l be taken to fill the 120 mL VOA s a m p l e as full as
p o s s i b l e to e l imina t e h ead spac e . A decontaminated shovel or s p a d e can be used to uncover the
top 6 inches of soil so the s a m p l e can be c o l l e c t e d f r o m beneath the surface.
S a m p l i n g equipment such as stainless steel scoops and spoons, and shovels or spades must be
decontaminat ed according to the s p e c i f i e d procedures between s a m p l i n g l o c a t i o n s to avoid
cross contamination. Dedi ca t ed s a m p l i n g equipment wi l l normally b e used. If d e d i c a t e d
equipment are not u sed, then an equipment rinsate s a m p l e sha l l be c o l l e c t e d at the end of each
s a m p l i n g d a y t o demons tra t e d e c on tamina t i on e f f i c i e n c y b y T N U C C f i e l d per sonne l .
S E D I M E N T S A M P L I N G PROCEDURES
Areas selected for sampl ing will be located in order to collect a representat ive f r a c t i o n of the
sediments with the minimum of sample s . The primary con s id era t i on in s a m p l e s i te s e l e c t i o n
wi l l be to choose an area of quiescent s e t t l i n g with low h y d r o l o g i c a c t i v i t y or energy, and to
eva lua t e these areas and p o t e n t i a l sources of p o l l u t i o n . For e x a m p l e , areas that are: 1) ins ide
the bend of channels; 2) backwater areas or s ide channels; an.] 3) of heavy s h o a l i n g and
depo s i t i on. Quiescent areas are conducive to the s e t t l ing of f iner materials.
Sedimen t s a m p l e s wi l l be c o l l e c t ed by use of a s tainle s s steel spoon; or for s a m p l e s greater
than six (6) inches beneath the water s u r f a c e , sample s will be c o l l e c t ed using either an Ekman
dr edge or sediment corer. When using a d r e d g e , it wi l l be lowered to the bot tom of the water
body with a minimum of substrate disturbance. Once the d r e d g e j a w s have been t r i g g e r e d , the
closed d r e d g e w i l l be retrieved at a moderate speed of l e s s than two (2) f e e t / s e c o n d . W a t e r
o v e r l y i n g the sediment in the d r e d g e w i l l be g e n t l y decanted by s l i g h t l y t i p p i n g the d r e d g e
until the water runs out the top. The decanting process will be completed in a manner to avoid
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the removal of s u r f i c i a l s ediments . In order to avoid contaminat ion f r o m material on the
dredge wal l s , a stainless steel spoon wi l l be used to remove sediments to a d e p t h of one inch
and no closer than 0.75 inches to the wall of the dr edge . The sediment s a m p l e w i l l then be
p l a c e d in the a p p r o p r i a t e g l a s s b o t t l e . Pebb l e s and s t i ck s w i l l not be t r a n s f e r r e d to the s a m p l e
bottle. A d d i t i o n a l dredge samples will be collected as needed to fill the sample bo t t l e . After
the s a m p l e has been c o l l e c t e d , the top of the b o t t l e and lid wii l be wiped w i th a clean p a p e r
towel to ensure a t i g h t seal. S a m p l e s for VGA a n a l y s i s w i l l be c o l l e c t e d f i r s t , f o l l o w e d by
samples f o r B N A ' s , metals a n d p e s t i c i d e s / P C B s .
If me ta l s are the pr imary concern at a s i t e , the me ta l s s a m p l e w i l l be c o l l e c t e d second. Care
will be taken to fill the 120 mL VOA sample as f u l l as po s s i b l e to eliminate headspace. The
Ekman d r e d g e and s t a i n l e s s steel spoons must be d e con taminat ed according to the s p e c i f i e d
procedures between s a m p l i n g l o c a t i o n s to avoid cross contamination. D e d i c a t e d s a m p l i n g
equipment wil l normally be used.
D E C O N T A M I N A T I O N PROCEDURES
To prevent c on taminat i on of s a m p l e s by m a t e r i a l s o r i g i n a t i n g f r o m the varie ty of on-site
s a m p l i n g t o o l s and equ ipment , a l l s a m p l i n g equipment ( s a m p l e s c o op s , b a i l e r s , s u r f a c e water
d i p p e r s ) wi l l be decontaminated. Dedicated sampl ing equipment wil l be avai lab l e for each
s a m p l e p l a n n e d . All equipment to be used at one si te w i l l be decontaminated in one batch
prior to i n i t i a t i n g any s a m p l i n g . Each s a m p l i n g tool w i l l be p la c ed in an i n d i v i d u a l s c a l a b l e
p l a s t i c bag or wrapped in a large p l a s t i c trash bag and closed with a cu s t ody seal. In the event
that a d d i t i o n a l s a m p l i n g i s required or a s a m p l i n g t oo l ' s i n t e g r i t y i s q u e s t i o n a b l e , then that tool
w i l l go through a d e c on tamina t i on process. The decontaminat ion procedures are as f o l l o w s ;

1. Rinse equipment with tap ( p o t a b l e ) water.
2. Clean the equipment with a brush in a so lu t ion of l abora t ory-grade de t ergent

( L i q u i n o x , A l c o n o x , or equ iva l en t) and p o t a b l e water.
3. Rinse with tap water.
4. Rinse with 10 percent nitric acid s o l u t i o n , (trace me ta l s g r a d e ) if a n a l y z i n g for

metals.
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5. Rinse with d i s t i l l e d or deionized water.
6. If a n a l y z i n g for organics, rinse wi th reagent-grade i s o p r o p a n o l .
7. Rinse with de ionized water.
8. Air dry.
9. Place in p l a s t i c s c a l a b l e bag if immediate use is not e x p e c t e d .

The s a m p l i n g equipment w i l l be cleaned as described above b e f or e its use for c o l l e c t i n g each
sampl e . After s a m p l i n g is c o m p l e t e , each sample tool wi l l be cleaned with a d e t e rg en t wash
and rinsed with d i s t i l l e d water to remove any p o t e n t i a l contaminat ion.
(B3) S A M P L E H A N D L I N G / C U S T O D Y R E Q U I R E M E N T S
S a m p l e cu s t ody is an integral part of any sampl e c o l l e c t i on and ana ly s i s p lan . Severa l s t e p s
for maintaining sample custody a p p l y to f i e l d sample custody versus laboratory sample
cu s tody. Firs t , in the f i e l d , th e a p p r o p r i a t e c o l l e c t i o n , i d e n t i f i c a t i o n , pr e s erva t i on , and
sh ipment of the s a m p l e s w i l l ensure s a m p l e i n t e g r i t y . The second s t e p i s correct s a m p l e b o t t l e
i d e n t i f i c a t i o n and preparation. L a s t l y , when samples reach the laboratory, they are assigned a
laboratory number and maintained at 4°C until s a m p l e p r e p a r a t i o n and a n a l y s e s can be
p e r f o r m e d .
F I E L D S A M P L E C U S T O D Y
S a m p l e cu s tody and documentat ion procedures described in t h i s S e c t i o n w i l l be f o l l o w e d
throughout a l l s a m p l e c o l l e c t i o n f o r a l l T N R C C S S I s . C o m p o n e n t s o f s a m p l e cu s t ody a r e f i e l d
l o g b o o k s , s a m p l e l a b e l s , s ampl e tag s , and cha in-o f- cu s t ody forms. CLP Organic and
I n o r g a n i c Traf f i c Report (TR) forms w i l l serve a s cha in-o f - cu s t ody f orms f o r th i s p r o j e c t .
W h e n Dioxin s a m p l e s are to be c o l l e c t e d the P C D D / P C D F Traff i c Report ( F o r Dioxin CLP
A n a l y s i s ) f orm w i l l be used for this p r o j e c t .
F I E L D LOGBOOKS
Bound f i e l d l ogbooks w i l l be maintained by the Site I n v e s t i g a t i o n Manager and other team
members to p r o v i d e a d a i l y record of s i g n i f i c a n t events, observations, and measurements
d u r i n g the f i e l d inve s t iga t i on . Each page in the logbook w i l l be i n i t i a l e d by the author and
s igned a f t e r the las t entry of each day. All entries by persons other than the author w i l l be
in i t ia l ed or signed. All entries wil l be signed and dated.
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All i n f o r m a t i o n per t inent to the f i e l d survey and s a m p l i n g w i l l be recorded in the logbooks .
The l o g b o o k s w i l l be bound books with conse cu t ive ly numbered p a g e s tha t are at l ea s t 4 Vfc
inches by 7 inches in size. W a t e r p r o o f ink wi l l be used in making all entries. Entries in the
l ogbook wi l l i n c l u d e , at the minimum, the f o l l o w i n g :

- General information:
- N a m e s and t i t l e s of author and a s s i s t a n t , dat e and time of entry, and

physical/environmental conditions during f i e l d activity
- L o c a t i o n of s a m p l i n g a c t i v i t y
- N a m e and t i t l e of f i e l d crew.
- S a m p l i n g documentat ion:

- S a m p l e medium (e.g., s o i l )
- D e s c r i p t i o n o f s a m p l i n g p o i n t ( s )
- Date and time of c o l l e c t i o n
- S a m p l e i d e n t i f i c a t i o n number(s).
- P h o t o g r a p h s

- Other i n f o r m a t i o n :
- N a m e s and t i t l e s of any s i t e v i s i t or s or interviewees
- F i e l d observations and unusual f i e l d c ond i t i on s
- Any f i e l d measurements made (such as pH, c o n d u c t i v i t y , t e m p e r a t u r e ) i n c l u d i n g
s p e c i f i c ca l i bra t i on data and documentat ion of f i e l d equipment (ser ial number,

d e c o n t a m i n a t i o n , etc .)
- M o d i f i c a t i o n s to the work plan
- S a m p l e h a n d l i n g ( e . g . , pre s ervat ion with ice).

None of the f i e l d logbooks or chain-of-custody documents will be destroyed or d i s carded, even
if they are i l l e g i b l e or contain inaccuracies that require a replacement document. If a
prev i ou s ly recorded value is discovered to be incorrect, the wrong in f ormat i on w i l l be crossed
out in such manner that it is s t i l l l e g i b l e , the correct value written in, and the change initialed
and d a t e d . If the change is made by someone other than the original author or if the change is
made on a subsequent day, a reason for the change w i l l be recorded at the then-current active
l o ca t i on in the logbook, with cross-references.
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S A M P L E T A G S
All s a m p l e s c o l l e c t e d at the s i te w i l l be p lac ed in an a p p r o p r i a t e s a m p l e container for
pre s e rva t i on and shipment to the d e s i g n a t e d laboratory. Each s a m p l e w i l l be i d e n t i f i e d with a
s eparat e i d e n t i f i c a t i o n label and tag. The b o t t l e s and ice chests w i l l be sealed wi th cu s tody
s ea l s . S a m p l e i d e n t i f i c a t i o n tag s and cu s t ody s eal s w i l l be p r o v i d e d by the CLP S a m p l e
Management O f f i c e . The tag w i l l i n d i c a t e i f th e s a m p l e i s a s p l i t s ampl e . The label w i l l
contain the s a m p l e number. The f o l l o w i n g i n f o r m a t i o n w i l l be recorded on the tag:

• A n a l y s e s to be p e r f o r m e d
• S a m p l e i d e n t i f i c a t i o n number
• S o u r c e / l o c a t i o n of sample
• T y p e of s a m p l e ( c o m p o s i t e or grab)
• Pre s erva t ive s used ( i c e )
• Date
• T i m e (a f o u r - d i g i t number i n d i c a t i n g the 24-hr clock time c o l l e c t i o n ; for e x a m p l e , 1430 for

2 : 3 0 P M )
• S a m p l e r ' s s ignature
• CLP case number.

Once the tag is c o m p l e t e , a c u s t o d y seal w i l l be p lac ed over the lid of the b o t t l e . The c u s t o d y
seal w i l l show the date and sampler' s s ignature .
T R A F F I C REPORT F O R M S
I n t r o d u c t i o n - S a m p l e s and S a m p l e N u m b e r s
T h e C L P organic a n d inorganic m u l t i - s a m p l e T r a f f i c R e p o r t s / C h a i n - o f - C u s t o d y f o r m s ( T R s )
document s a m p l e s s h i p p e d to CLP laborator i e s . T h e y al so enable the S a m p l e Management
O f f i c e (SMO) and the Region to track s a m p l e s and ensure that the s a m p l e s are s h i p p e d to the
a p p r o p r i a t e contract labora tory. TRs wi l l be used each time Routine A n a l y t i c a l S e r v i c e s
(RAS) s a m p l e s are s h i p p e d to a CLP laboratory. The TRs may document up to ten s a m p l e s
s h i p p e d to one CLP laboratory under one case number and RAS a n a l y t i c a l program.
The TR inc lude s a chain-of-cus tody record which is located at the bot tom of the f orm. The
f o rm is used as phy s i ca l evidence of sample cu s t ody. A c c o r d i n g to EPA enforcement
requirements, o f f i c i a l cu s tody of s a m p l e s must be maintained and documented f r o m the time of
c o l l e c t i o n unt i l the time the s a m p l e s are introduced as evidence in the event of l i t i g a t i o n . The
lead S i t e I n v e s t i g a t i o n Manager i s r e s p o n s i b l e for the care and cu s t ody of the s a m p l e u n t i l
s a m p l e s h ipmen t .
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A sampl e is considered to be in cu s tody if any of the f o l l o w i n g cr i t er ia are met:

1. The s a m p l e is in p o s s e s s i o n of the s a m p l i n g team or is in view a f t e r being in po s s e s s i on.
2. The sample was in possession and then locked up or sealed to prevent tampering.
3. The s a m p l e is in a secured area, and security is documented.

CLP s a m p l e t y p e s are d e f i n e d by the RAS a n a l y t i c a l program. U n d e r the RAS Protocol
(SOW), a RAS s a m p l e cons i s t s of a low or medium concentrat ion water matrix or a
s o i l / s ed imen t matrix that is s ingle phase and homogeneous. No oily sample , nor a multi-
p h a s i c s a m p l e can be s h i p p e d to a CLP labora tory o p e r a t i n g under the RAS con tra c t . S u c h
h i g h concentrat ion s a m p l e s a r e hand l ed only b y S p e c i a l A n a l y t i c a l S e r v i c e s ( S A S ) C L P
laboratories. The co l l e c t i on and management of high concentration sample s wi l l be conducted
in accordance with the requirements outl ined in the "Region 6 CLP T r a i n i n g M a n u a l " , A u g u s t
1996.
Low concentration s a m p l e s are s a m p l e s c o l l e c t e d f rom o f f - s i t e areas, where hazards are
t h ough t to be s i g n i f i c a n t l y reduced by normal environmental proce s s e s . M e d i u m concentrat ion
s a m p l e s are those where a compound or element may comprise as much as 15% of the t o t a l
s a m p l e .
L o w / m e d i u m concentrat ion inorganic, low to medium concentration organic , and high
c o n c e n t r a t i o n organic. L o w / m e d i u m inorganic s a m p l e s may be analyzed for t o t a l m e t a l s ,
c y a n i d e , or both. L o w / m e d i u m organic s a m p l e s may be analyzed for V O A s , b a s e / n e u t r a l / a c i d
(BNAs), p e s t i c i d e / P C B s , or any combination o f these. H i g h c oncen tra t i on organic s a m p l e s
may be analyzed for V O A s , B N A , and p e s t i c i d e / P C B s . Inorgan i c s a m p l e s are do cument ed on
Inorgan i c T R s . Organic and high concentration sampl e s are documented on Organic T R s .
A CLP s a m p l e is one matrix - water or soil - never both. The CLP s a m p l e is f u r t h e r d e f i n e d
as c on s i s t ing of all the s a m p l e a l i q u o t s f r om one s t a t i o n l o c a t i o n , for each m a t r i x and RAS
a n a l y t i c a l program.
The CLP generate s unique s a m p l e numbers that must be as s igned to each organic and
inorganic s a m p l e . The unique CLP sample numbers are pr int ed at SMO on a d h e s i v e l a b e l s
and d i s t r i b u t e d to the region as requested. The f i e l d team l e a d e r w i l l be r e s p o n s i b l e for
a s s i g n i n g th i s cr i t i ca l s a m p l e number correc t ly and t ran s c r i b ing it a c cura t e ly on the TR.
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Organic sample numbers are in the f ormat X X 1 2 3 , and have ten l a b e l s per s t r i p f o u r for
e x t r a c t a b l e s , two for V O A s , and f o u r blank (ex t ra). U N U S E D L A B E L S will be de s troyed to
prevent d u p l i c a t i o n of s a m p l e numbers.
Inorganic sample numbers are in the format M X X 1 2 3 and have seven l a b e l s per s t r ip-- two for
total m e t a l s , two for cyanide , and three extra (see Attachment 1). Remember that the unique
s ampl e number must only be used once. E X T R A L A B E L S must be de s troyed.
Use only the l a b e l s prov id ed by EPA Region 6. CLP s a m p l e numbers are a l p h a b e t i c a l l y coded
to correspond with each region as f o l l o w s :

T a b l e 2.3 EPA Region S a m p l e Let t er Code s

L e t t e r
Organic

A
B
C
D
E

Code
I n o r g a n i c

MA
MB
MC
MD
ME

Region
I

I I
I I I
IV
V

Let t e r
Organic

F
G
H
Y

J

C o d e
I n o r g a n i c

MF
MG
MH
MY
M J

Region
VI

V I I
V I I I

IX
X

Remember:
• TRs must be used for each case number with every sh ipment of s a m p l e s to each CLP

laboratory.
• Organic s a m p l e s , high concentration s a m p l e s , and inorganic s ampl e s are a s s igned s e p a r a t e ,

unique s a m p l e numbers. Each s a m p l e cons i s t s of all the s a m p l e a l i q u o t s f r o m a s a m p l e
s ta t i on loca t ion for analys i s in one of the three a n a l y t i c a l programs.

• A CLP RAS s a m p l e wi l l be analyzed as either a water or a soil s a m p l e ,
• Prevent acc idental d u p l i c a t i o n of s ampl e numbers by d e s t r o y i n g unused l a b e l s .
• Use the s ampl e numbers s p e c i f i c to EPA Region 6.
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• Contac t the: Program Manager or Technical Director at t e l e p h o n e number 5 1 2 / 2 3 9 - 2 5 1 4 or

I 5 1 2 / 2 3 9 - 2 5 1 2 if you need to c o l l e c t more than the p r e v i o u s l y approved number of— sample s or a high concentration sample .
• - Cal l Regional S a m p l e Control Center (RSCC) at t e l ephone number 281/983-2130 or

281/983-2137 if you have any questions about using T R s .
Forms C o m p l e t i o n - Case Documentation
I n s t r u c t i o n s f Dr f i l l i n g out the Organic and I n o r g a n i c Traff ic R e p o r t / C h a i n of C u s t o d y f orms
are as f o l l o w s :

I Top o f Form
• S A S Number

• • Enter this number only if e x p l i c i t l y t o l d to do so by the RSCC,ii
• Cast N u m b e r
• Enter thi s number.

Box No. 1
m • Pro j e c t c o d e / s i t e in format ion:

• Leave the P r o j e c t C o d e , Account C o d e , Regional I n f o r m a t i o n and N o n - S u p e r f u n d
• Program f i e l d s blank.

• Enter the Site name, City/State and Site Spil l ID in the d e s i g n a t e d space s .
• Box No. 2
• • Regional information:

• Enter the EPA Region number (6), the name of your S a m p l i n g Company (TNRCC),
m and your name and signature in the designated spaces.ii
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Box No. 3
• T y p e of activity:

• Check f u n d i n g level for s a m p l i n g . N e x t , check the code which de s cr ib e s the task of
the s a m p l i n g mission:

F u n d i n g Level
SF - S u p e r f u n d
PRP - P o t e n t i a l r e spons ib l e p a r t y
ST - S t a t e
FED - F e d e r a l

Pre-Remedial
PA - Pre l iminary Asse s sment
S S I - S c r e e n i n g S i t e I n v e s t i g a t i o n
L S I - L i s t i n g S i t e I n v e s t i g a t i o n

Remedial
RIFS - Remedial inve s t iga t ion f e a s i b i l i t y s tudy
RD - Remedial d e s i g n
O&M - Operations and maintenance
N P L D - N a t i o n a l p r i o r i t i e s l i s t d e l e t e

Removal
CLEM - C l a s s i c emergency
REMA - Removal assessment
REM - Removal
Oil - Oil response
UST - Underground storage tank response
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Box No. 4
• S h i p p i n g I n f o r m a t i o n :
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• Enter the Date S h i p p e d , the Carrier (i.e. Federal Express, Purolator, Airborne) and
the Airbi l! Number in the a p p r o p r i a t e spaces.

Box No. 5
• S h i p to:

• Enter the name of the CLP laboratory contact (sample custodian)
in the box.

Box No. 6
• Preservat ive:

• T h i s box provide s a l i s t of commonly-used preservatives. Please
pre s ervat ive used in Column D.

Box No. 7
• S a m p l e d e s c r i p t i o n :

and its f u l l address

enter the a p p r o p r i a t e

• T h i s box p r o v i d e s a l i s t of the d e s c r i p t i o n / m a t r i c e s of s a m p l e s that are c o l l e c t e d .i
iiii

Please enter the appropriate description in Column A.
C o m p l e t i n g the Form - S a m p l e Documentation

• C a r e f u l l y transcribe the CLP S a m p l e Number(s) from the printed
TR in the space p r o v i d e d .

sample labe l s on the

N o t e : If you have made a mistake, do NOT attempt to erase or write over your
mistake. Draw a s i n g l e line through the mistake and i n i t i a l
enter the correct in f ormat i on on the next line.
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C o m p l e t e columns A through G to describe the s a m p l e .
Column A , S a m p l e Des cr ip t i on
Enter the a p p r o p r i a t e s a m p l e d e s c r i p t i o n code from Box No. 7.
When out in the f i e l d :

If sampling groundwater or surface water, describe both VGA TRIP BLANKS and
E Q U I P M E N T R I N S A T E S A M P L E S a s N o . 1 " S u r f a c e W a t e r o r Groundwater"
I f s a m p l i n g only s o i l / s e d i m e n t , describe both t h e E Q U I P M E N T R I N S A T E S A M P L E
and the FIELD BLANK S A M P L E as No. 4 " F i e l d QC".

When c o n d u c t i n g a laboratory decontamination event:
Describe both th e EQUIPMENT RINSATE SAMPLE and th e ULTRA DI SAMPLE as
No. 4 " F i e l d QC".
N o t e : I t e m No. 6 "Oil" and item No. 7 "Waste" are for SAS p r o j e c t s only. DO NOT

S H I P O I L Y S A M P L E S O R W A S T E S A M P L E S W I T H O U T M A K I N G PRIOR
A R R A N G E M E N T S W I T H T H E P R O J E C T M A N A G E R A N D R S C C .

Column B, Concentra t ion
Organic~If sample is estimated to be low or medium concentration, enter "L." When
s h i p p i n g S A S high concentration sampl e s ( p r e v i o u s l y arranged wi th Program Manager
and RSCC), enter"H."
Inorgani c-Ent er "L" for low concentration, "M" for medium concentrat ion, and "H"
for high concentration (under previous SAS arrangement).
N o t e : S h i p medium and high concentration organic and inorganic samples in metal

cans.
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Column C , S a m p l e T y p e
P l e a s e enter which type of s a m p l e (compo s i t e or

Column E 1 , Preservation

Section B
Revision 01

Date: 1 0 / 0 1 / 9 9

grab) was c o l l e c t e d .

Please enter pre servat ion used (i.e., HCL, N a O H , H N O 3 , H 2 S O 4 ) r e f e r t o Box No. 6
or the r e f e r ence number of the pre s ervat ion (1-7, N). A l w a y s i n c l u d e ice as a
pre s erva t ive in a d d i t i o n to any chemical pre servat ive used.

Column E, RAS A n a l y s i s
Check the a n a l y t i c a l f r a c t i o n s requested for each
and p e s t i c i d e s are for l o w / m e d i u m concentrat ion
and cyanide for RAS l o w / m e d i u m concentration

s a m p l e , f o r e x a m p l e , V O A s , S V s ,
organics. Request only t o t a l me ta l s

inorganics .
N o t e : A r o c l o r s / T o x a p h e n e s may be reques ted, when using the H i g h Concen tra t i on

SOW, in a SAS Request.
N o t e : Either total or dis solved metals can be requested for each ind iv idua l inorganic

s a m p l e a s s igned a unique s a m p l e number, but not both ana ly s e s . A unique
number must be a s s igned for each, even though they are f r o m the same s t a t i o n
l o c a t i o n .

Column F , Regional S p e c i f i c T r a c k i n g N u m b e r o r
Enter the Region s p e c i f i c tracking number or tag
S i n c e space is l i m i t e d try to use tag numbers in a

Column G, Sta t i on Location Number

T a g N u m b e r
number(s) in the space p r o v i d e d .
sequential order.

Enter the S t a t i o n Loca t i on Number in the space p r o v i d e d .
Column H , M o n t h / D a y / Y e a r / T i m e o f S a m p l e C o l l e c t i o n

Record the month, day , year, and time in m i l i t a r y t ime ( e . g . , 1600 hours = 4:00
P.M.) o f s a m p l e co l l e c t i on.
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Column I , S a m p l e r I n i t i a l s

Enter the s a m p l e r s i n i t i a l s .
Column J , C o r r e s p o n d i n g C L P Organi c /Inorgani c- S a m p l e N o .

Enter the c orr e spond ing CLP s a m p l e number for organic or inorganic a n a l y s i s .
Column K, Designated F i e l d QC

Enter the a p p r o p r i a t e q u a l i f i e r for "Blind" F i e l d QC s a m p l e s in t h i s column.
N o t e : All s a m p l e s must have a q u a l i f i e r .

Blind F i e l d PC Q u a l i f i e r
Blank B
D u p l i c a t e D
Rinsate R
Per formance Evalua t i on S a m p l e s PE
Not a QC sample

Note: T h i s information will be entered into EPA Headquarters database to track
QC s a m p l e data. Please c o m p l e t e this S e c t i o n c a r e f u l l y and accurate ly.

B o x T i t l e d , " S h i p m e n t f o r Case C o m p l e t e ( Y / N ) "
T h i s should r e f l e c t the s tatus of the s a m p l e s s chedu l ed at a lab for a s p e c i f i c case.
When ALL sampl e s s c h e d u l e d / c o l l e c t e d for shipment to a lab for a s p e c i f i c case have
been s h i p p e d , the case is comple t e .

Box T i t l e d , "Page 1 of "
Please enter the number of TRs per shipment.

Box T i t l e d , " S a m p l e Used f o r S p i k e a n d / o r Duplicate"
Please enter s a m p l e number to be used for matrix sp ike a n d / o r d u p l i c a t e s a m p l e
(internal lab QC). One per t w e n t y / m a t r i x / c o n c e n t r a t i o n / l a b . See back of TR form.
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Box T i t l e d , " A d d i t i o n a l S a m p l e r Signature s"

P l e a s e record any a d d i t i o n a l sampl er s ignatures you are unable to record in box 2.
Box T i t l e d , " C h a i n - o f - C u s t o d y Seal Number"

Leave the Chain-of-Cus tody Seal Number blank (Not used in Region 6).
B o x T i t l e d , " S p l i t S a m p l e s A c c e p t e d / D e c l i n e d "

S a m p l e r should ask s igh t owner, PRP, etc. whether they want s p l i t s ampl e s taken. The
s p l i t s a m p l e s are e i ther accepted or d e c l in ed . S a m p l e r should record their s ignature if
s p l i t s a m p l e s are c o l l e c t e d and check the a p p r o p r i a t e box.

When all paperwork has been completed by the sampler and sample s are ready to be
s h i p p e d :
Bottom 2 copies (white and y e l l o w ) of the t r a f f i c r e p o r t / c h a i n - o f - c u s t o d y f orms
should be p l a c e d in a p l a s t i c bag and t a p e d to the ins ide of the cooler.
Top B l u e / G r e e n copy - Send to Region within f i v e (5) working days f r o m date o f
s a m p l e shipment. On this copy indicate in Column K the d u p l i c a t e s a m p l e number.

f Myra Perez
USEPA Region 6
10625 F a l l s t o n e Road

• H o u s t o n , T e x a s 77099
Pink copy - Retain copy for f i l e s .
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Instruc t i on s on the Reverse
I n s t r u c t i o n s summarizing CLP s a m p l e volumes, p a c k a g i n g , and shipment repor t ing
requirements are p r i n t e d on the back of the T R s .

S H I P P I N G O F S A M P L E S
S a m p l e s wi l l be s h i p p e d and de l ivered to the de s ignated laboratory for analys i s d a i l y . During
s a m p l i n g and sample sh ipment , the lead S i t e I n v e s t i g a t i o n Manager (or d e s i g n e e ) wi l l contact
the SMO ( d e s i g n a t e d on the CLP RAS Lab Ass ignment in f ormat i on f a c s i m i l e ) to in form them
o f s h ipment s . T N R C C W I L L N O T C O N T A C T T H E R E C E I V I N G L A B O R A T O R Y ! !
The s a m p l e s w i l l be s h i p p e d in ice chests by an overnight carrier such as Airborne Expre s s .
The TR forms (whi t e and y e l l o w ) wi l l be p lac ed within the ice chest, which w i l l be sealed with
cu s t ody seal s a n d / o r tamper-re s i s tan t tape . C u s t o d y s eal s w i l l be signed by the s a m p l e
cu s t od ian s h i p p i n g the s a m p l e s . The air b i l l number wil l be noted on the cha in-o f - cu s t ody
form. In a d d i t i o n the A i r b i l l and TR f o r m ( s ) , each ice chest wi l l contain an a d d i t i o n a l A i r b i l l
to p r o v i d e for return of the ice chest to J u d i e M a t t o c k s MC-142 , P o l l u t i o n C l e a n u p Divi s i on ,
TNRCC, Techni ca l Park Cent er , B u i l d i n g D, 12100 Park 35 C i r c l e , A u s t i n , T e x a s 78753.
(B4) A N A L Y T I C A L PROCEDURES a n d ( B I O ) D A T A M A N A G E M E N T
All a n a l y t i c a l procedures w i l l conform to analyt i ca l methods s p e c i f i e d in the Routine
A n a l y t i c a l S e r v i c e s (RAS) contract with the EPA. All d a t a is managed by EPA in accordance
with the U S E P A Contract Laboratory Program Sta t ement of Work s for Organic and I n o r g a n i c
A n a l y s e s . Data received by TNRCC in accordance with the 2000 and 2001 Coopera t iv e
Agreement i s returned to EPA a f t e r v a l i d a t i o n for use in the SSI report s . EPA maintains full
control of record-keeping pro c edure s , receipt of data f r o m the l abora t ory , and for
d e t e c t i n g / c o r r e c t i n g laboratory errors.
As per the E P A - C L P S t a t e m e n t of Work for Organic A n a l y s i s ( i n c l u d i n g February 1994
rev i s i on), laborator i e s are required to p e r f o r m any method s p e c i f i e d in Exhibit D for v o l a t i l e
organic compounds (CLP-VOA), s e m i v o l a t i l e organic compounds (CLP-SV), and
p e s t i c i d e / P C B compounds (CLP-PEST). As p er t h e EPA-CLP S t a t e m e n t o f W o r k f o r
inorganic ana ly s i s ( i n c l u d i n g February 1994 revis ion), laborator i e s are required to p e r f o r m
methods s p e c i f i e d in Exh ib i t D. M e t a l s w i l l be analyzed using the 200 serie s , C L P - m o d i f i e d ,
me thods as s p e c i f i e d in Exhibit D. Cyanide w i l l be analyzed by method 335.2 C L P - m o d i f i e d .
T a b l e 2.3 l i s t the methods to be p e r f o rmed during this p r o j e c t under the RAS contract.
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T a b l e 2 .4 A n a l y t i c a l Procedures f or
Parameter s

Organics
V o l a t i l e organics ( V G A )
S e m i v o l a t i l e organic s ( B N A )
P e s t i c i d e s / P C B s

I n o r g a n i c s
C y a n i d e s
M e t a l s

A l u m i n u m
A n t i m o n y
Arseni c
Barium
B e r y l l i u m
C a d m i u m
C a l c i u m
Chromium
C o b a l t
C o p p e r
I r o n
Lead
M a g n e s i u m
M a n g a n e s e
Mercury
N i c k e l
Pota s s ium
S e l e n i u m
S i l v e r
S o d i u m
T h a l l i u m
V a n a d i u m
Z i n c

' CLP-M m o d i f i e d for the Contrac t Laboratory Program
11
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U S E P A - C L P
M e t h o d

C L P - V O A
C L P - S V

C L P - P E S T

335.2 C L P - M '

202.2 C L P - M or 202. 1 C L P - M
204.2 C L P - M
206.2 C L P - M

208.2 C L P - M or 202.1 CLP-M
210.2 C L P - M
213.2 C L P - M
2 18.2 C L P - M
215.1 C L P - M

219.2 C L P - M or 219.1 C L P - M
220.2 C L P - M or 220.1 C L P - M
236.2 C L P - M or 236. 1 C L P - M

239.2 C L P - M
242.1 CLP-M

243.2 C L P - M or 243.1 C L P - M
245.1 C L P - M , 245.2 C L P - M , or 245.5 CLP-M

249.2 C L P - M or 249.1 C L P - M
258.1 C L P - M
270.2 C L P - M
272.2 C L P - M
273.1 C L P - M
279.2 C L P - M

286.2 C L P - M or 286.1 C L P - M
289.2 C L P - M or 289.1 C L P - M
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( B 5 ) Q U A L I T Y C O N T R O L R E Q U I R E M E N T S
Q u a l i t y assurance for a n a l y t i c a l work on this p r o j e c t w i l l involve a n a l y s i s of blank s a m p l e s ,
sp iked s a m p l e s , and d u p l i c a t e sample s . For each group of 20 s a m p l e s (or l e s s if f e w e r than 20
s a m p l e s are c o l l e c t e d ) o f s imilar matrix (i.e . , g r o u n d w a t e r / s u r f a c e water, s o i l / s e d i m e n t )
c o l l e c t e d at each s i t e , CLP internal laboratory Q A / Q C a n a l y s i s wi l l be conducted on one
blank, one spiked, and one dup l i ca t e spiked sample. F i e l d dup l i ca t e s will be col lec ted at a rate
of 10% for each matrix a n d / o r one per day, whichever is greater. A l s o , the TNRCC w i l l
in c lude in each ice chest with s a m p l e s to be s h i p p e d for ana ly s i s a t emperature blank t a p e d to
the side of the chest prior to s h i p p i n g .
L A B O R A T O R Y Q U A L I T Y C O N T R O L B L A N K S , S P I K E D B L A N K S , A N D M A T R I X
S P I K E S
A n a l y s i s of blank sample s v e r i f i e s that the ana ly t i ca l method does not introduce contaminant s .
The sp iked blank is generated by a d d i t i o n of s tandard s o lu t i on s to the blank water. The matrix
sp ike w i l l be generated by the CLP laboratory through the a d d i t i o n of s t a n d a r d s o l u t i o n s to a
randomly s e l e c t ed f i e l d s ampl e . Extra volume ( t r i p l e volume) for a matrix s p ik e and matrix
sp ike d u p l i c a t e w i l l be c o l l e c t e d for one water sample (groundwater or sur fac e water, but not
both) by the f i e l d team and sent to the assigned CLP Laboratory for internal q u a l i t y control.
In a d d i t i o n , one soil s a m p l e (no extra vo lume) w i l l be d e s i g n a t e d on the TR by the f i e l d team
and sent to the d e s i g n a t e d CLP laboratory for internal qual i ty control .
F I E L D Q U A L I T Y C O N T R O L S A M P L E S
A l l s a m p l e s w i l l b e c o l l e c t e d with d e d i c a t e d equipment , i f p o s s i b l e . A l l s a m p l i n g equipment
w i l l be de contaminated pr i or to i n i t i a t i n g s a m p l i n g a c t i v i t i e s . Three t y p e s of b lanks w i l l be
taken in the f i e l d . The f i r s t t y p e , f i e l d blanks, are blanks that are e xpo s ed to the same
contaminat ion as the f i e l d s a m p l e s (e .g . , airborne contaminants that are not f r o m the waste
being s a m p l e d ) . The second t y p e , t r ip blanks, are co l l ec t ed for v o l a t i l e s only. V o l a t i l e
organics s a m p l e s are s u s c e p t i b l e to contamination by d i f f u s i o n of organic contaminant s through
the T e f l o n - l i n e d s eptum of the s ampl e v i a l ; t h er e f or e , a VOA t r i p blank wil l be analyzed to
monitor for p o s s i b l e s a m p l e contamination. The t r i p blank also serves to d e t e c t contaminant s
in the s ampl e b o t t l e s . T h e s e blanks are s imilar to f i e l d blanks with the e x c e p t i o n that they are
not expo s ed to f i e l d conditions. They a l low evaluation of contamination generated f r o m
s a m p l e containers and changes occurring during the s h i p p i n g and laboratory s t o rage process .
The th ird t y p e , equipment rinsate b lanks , w i l l consist of C L P - s p e c i f i e d grade water that has
been poured over the equipment a f t e r c o m p l e t i o n of decontaminat ion. The number of b lanks
c o l l e c t e d in the f i e l d w i l l be s p e c i f i e d by the work p l a n s for each s i t e . The b lanks c o l l e c t e d in
the f i e l d w i l l not be counted for the laboratory's qua l i ty control pro t o co l for matr ix s p i k e s or
d u p l i c a t e s ampl e s .
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F I E L D D U P L I C A T E S
For s a m p l e s c o l l e c t e d for labora tory a n a l y s i s , f i e l d d u p l i c a t e s w i l l be c o l l e c t e d at a rate of 10
percent of the t o ta l number of s a m p l e s c o l l e c t ed during each day of s a m p l i n g for each s a m p l e
matrix t y p e at every s i t e . The number of s ampl e s c o l l e c t e d w i l l be rounded up to the next
increment of ten, such that twenty-one s a m p l e s would require c o l l e c t i o n of three d u p l i c a t e s , i f
c o l l e c t e d wi thin three days. At l ea s t one f i e l d d u p l i c a t e w i l l be c o l l e c t e d per day of s a m p l i n g
and w i l l be pa ckaged and sent to the labora tory for ana ly s i s with the other s a m p l e s of the same
s a m p l e matrix type .
E Q U I P M E N T R I N S A T E S A M P L E S
Equipment rinsate s a m p l e s w i l l b e c o l l e c t e d to e s t a b l i s h that p r o p e r s a m p l e b o t t l e p r e p a r a t i o n ,
de con tamina t i on and h a n d l i n g techniques have been e m p l o y e d . Dedi ca t ed s a m p l e equipment
w i l l be used at each site for each s a m p l e s ta t ion. All s a m p l e equipment w i l l be
d e c o n t a m i n a t e d in the f i e l d and c a r e f u l l y packaged for return to the TNRCC C e n t r a l O f f i c e .
The decontaminated equipment w i l l be taken to the T N R C C Region 11 A u s t i n O f f i c e
labora tory where one equipment blank w i l l be c o l l e c t e d and s h i p p e d to the assigned CLP
labora tory for a n a l y s i s . The equipment r insate s a m p l e w i l l b e p r e p a r e d by c o l l e c t i n g
C L P - s p e c i f i e d grade water f r o m th e f i n a l rinse o f t h e s a m p l i n g e q u i p m e n t . F i n a l l y , t h e
sample equipment wil l be placed in individual dated p l a s t i c bags, inc lud ing chain-of-cus tody
s ea l s .
If sample equipment must be used more than once in the f i e l d , then the decontamination
procedure s for s a m p l e equipment wi l l be f o l l o w e d and a r insate s a m p l e c o l l e c t e d in the f i e l d at
the end of ea.ch s a m p l i n g day a n d / o r between each s a m p l e matr ix t y p e s a m p l e d , whichever is
greater, and sh ipped to the assigned CLP laboratory with the associated sample matrix type.
The number and t y p e of QA s a m p l e s at each si te w i l l be e s t imated in the SSI work p l a n .
M o d i f i c a t i o n s to the p l a n may be deemed necessary by the s i t e i n v e s t i g a t i o n manager
d e p e n d i n g on f i e l d conditions, the on-site determination of addi t i ons or removals of sample
l o c a t i o n s , and the number of days required to c o m p l e t e the s i t e s a m p l i n g i n v e s t i g a t i o n .
(B7) C A L I B R A T I O N PROCEDURES AND F R E Q U E N C Y
C a l i b r a t i o n of f i e l d instruments and equipment wi l l be p e r f ormed at a p p r o v e d i n t e r v a l s as
s p e c i f i e d by the manufacturer or more fr equent ly as conditions dic tate . Cal ibra t i ons also may
be p e r f o r m e d at the start and c o m p l e t i o n of each test run. H o w e v e r , such c a l i b r a t i o n s w i l l be
re-ini t iated a f t e r any d e l a y caused by meal s , work s h i f t change, or damage incurred. S t a n d a r d s
wil l be used and dupl i ca t e samples analyzed in the f i e l d to v e r i f y pH and s p e c i f i c conductance
d a t a .
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Instrument s and equipment used to gather, generate, or measure environmental d a t a w i l l be
ca l i bra t ed with s u f f i c i e n t frequency and in such a manner that accuracy and r e p r o d u c i b i l i t y of
re su l t s are cons i s t en t with the E P A - C L P s p e c i f i c a t i o n s . C a l i b r a t i o n of labora tory equipment
wi l l be based on approved wri t t en procedures . It is the r e s p o n s i b i l i t y of the EPA d a t a
v a l i d a t o r s to ensure that the prop er ca l i bra t i on p r o t o c o l s s p e c i f i e d in the CLP s tatement of
work were used. T h e s e c a l i b r a t i o n procedures and frequenc i e s are i n c l u d e d in the EPA
Contract Laboratory Program, "Statement o f Work for Organic A n a l y s i s " i n c l u d i n g revisions
through A u g u s t , 1994 and in the EPA Contract Laboratory Program, "Sta t emen t of Work for
I n o r g a n i c A n a l y s i s " i n c l u d i n g revisions through F e b r u a r y , 1994.
Records of c a l i b r a t i o n , r epa i r , or replacement w i l l be f i l e d and maintained by the d e s i g n a t e d
l abora t ory personnel p e r f o r m i n g qua l i ty control a c t i v i t i e s in accordance wi th E P A - C L P
requirements. Calibration records of assigned laboratories will be f i l e d and maintained at the
labora tory l o c a t i o n where the work is p e r f o r m e d and w i l l be s ub j e c t to QA a u d i t .
( B 6 a n d B 8 ) I N S T R U M E N T / E Q U I P M E N T T E S T I N G , I N S P E C T I O N , P R E V E N T I V E
M A I N T E N A N C E PROCEDURES
Equipment, instruments, t o o l s , gauges, and other items requiring preventive maintenance will
be serviced in accordance wi th the m a n u f a c t u r e r ' s s p e c i f i e d recommendations and wri t t en
pro c edure s d e v e l o p e d by the operator s .
S C H E D U L E S
M a n u f a c t u r e r ' s procedures i d e n t i f y the schedule for servicing critical items in order to
minimize the downt ime of the measurement system. It w i l l be the r e s p o n s i b i l i t y of the
opera tor to adhere to this maintenance s chedule and to arrange any necessary and p r o m p t
service as required. Service to the equipment, instruments, tool s and gauges shall be
p e r f o r m e d by q u a l i f i e d personnel.
In the absence of any m a n u f a c t u r e r ' s recommended maintenance criteria, a maintenance
procedure w i l l be d e v e l o p e d by the operator based on experience and previous use of the
equipment.
RECORDS
Logs wi l l be e s t a b l i s h ed to record maintenance and service procedures and s chedule s . All
maintenance records will be documented and traceable to the s p e c i f i c equ ipment , ins trument s ,
t o o l s , and gauges. Records produced w i l l be reviewed, ma in ta in ed , and f i l e d by the operator
when equ ipmen t , ins trument s , t o o l s , and gauges are used at the s i t e s . The Program Q u a l i t y
Assurance S p e c i a l i s t will audit these records to v e r i f y c o m p l e t e adherence to these procedure s .
Any d e v i a t i o n s f r o m these procedures w i l l be reported to the Program Techn i ca l Director.
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S E C T I O N C
A S S E S S M E N T / O V E R S I G H T

( C l ) A S S E S S M E N T A N D R E S P O N S E
QA a u d i t s are p e r f o r m e d by the Program Qual i ty Assurance S p e c i a l i s t . F u n c t i o n i n g as an
independen t ag en t , th e Program Q u a l i t y Assurance S p e c i a l i s t w i l l p l a n , s ch edu l e , and approve
sys t em and process a u d i t s according to proc edure s d e t e rmined by the Program T e c h n i c a l
Director, cus tomized to s p e c i f i c p r o j e c t requirements. T h e s e a u d i t s w i l l be i m p l e m e n t e d to
eva lua t e the c a p a b i l i t y and p e r f o r m a n c e of p r o j e c t and subcontrac tor per sonne l , a c t i v i t i e s , and
documenta t i on o f the measurement s y s t e m ( s ) , i n c l u d i n g subcontractor a c t i v i t i e s .
The Program Q u a l i t y Assurance S p e c i a l i s t wi l l report d i r e c t l y t o t h e T e c h n i c a l Director. The
Program Q u a l i t y Assurance S p e c i a l i s t w i l l coordinate and monitor the overa l l QA program,
i n c l u d i n g all cm-site a c t i v i t i e s and the q u a l i t y control programs of the laborator ie s .
I m p l e m e n t i n g p r o m p t , e f f e c t i v e , and accurate corrective action in response to noncompliance
that may occur on p r o j e c t s is a b s o l u t e l y e s s e n t i a l in as suring the q u a l i t y of the end p r o d u c t .
Q U A L I T Y S Y S T E M A U D I T
A q u a l i t y system audi t r e f e r s t o a d e t a i l e d eva lua t i on o f th e Pro j e c t ' s Q u a l i t y Assurance
Program to determine i t s conformance to the Mult i-Site C o o p e r a t i v e Agreement commitment s
and s tandard XNRCC procedures. S u c h an audit i n c l u d e s p r e p a r a t i o n of f o rmal p l a n s and a
che ck l i s t based on e s t a b l i s h e d requirements. A copy of a f i e l d audi t c h e ck l i s t is at the end of
th i s s ec t ion. A u d i t s w i l l be p e r f o r m e d on T N R C C work.

( C 2 ) REPORTS T O M A N A G E M E N T
A u d i t r eport s w i l l be wr i t t en by the Program Q u a l i t y Assurance S p e c i a l i s t a f t e r g a t h e r i n g and
e v a l u a t i n g all a v a i l a b l e da ta . I t e m s , a c t i v i t i e s , and document s de termined by the Program
Q u a l i t y Assurance S p e c i a l i s t to be non-compliant w i l l be i d e n t i f i e d at interviews conducted
with the T e c h n i c a l Director and Program Manager. N o n - c o m p l i a n t e l ements w i l l be l o g g e d ,
documented, and contro l l ed through audit f i n d i n g s , which are attached to the audit r epor t .
T h e s e audi t f i n d i n g s are d i r e c t ed to the Program Manager to resolve the noncompl ianc e
s a t i s f a c t o r i l y in a s p e c i f i e d and t i m e l y manner.
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All audit c h e c k l i s t s , audit r epor t s , audi t f i n d i n g s , and ac c ep tab l e r e s o lu t i on s are approved by
the Program Q A / Q C O f f i c e r pr ior to issue. QA v e r i f i c a t i o n of a c c ep tab l e r e so lu t ions may be
determined by re-audit for documented surveillance of the item or activity. Upon ver i f i ca t i on
acceptance, the Program Q A / Q C O f f i c e r w i l l close out the audi t report and f i n d i n g s .
It is the Program Manager's overall r e spons ib i l i ty to ensure that all corrective actions to
resolve audit f i n d i n g s are acted upon p r o m p t l y and s a t i s f a c t o r i l y by p r o j e c t per sonnel .
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F I E L D A U D I T C H E C K L I S T
P r o j e c t No. _____

S i t e I n v e s t i g a t i o n Manager
A u d i t o r
Dates o f F i e l d A u d i t _ / _ _ / _ - _ / _ / _ _
A: H e a l t h and S a f e t y
1. The S i t e - S p e c i f i c H e a l t h and Safe ty P l a n ha s been p r e p a r e d by the TNRCC Site
I n v e s t i g a t i o n Manager and subsequently approved by the T N R C C Program Manager and
T N R C C H e a l t h a n d S a f e t y O f f i c e r prior t o arrival t o t h e site.
Y e s N o
Comments

*

ii — — — — — — — — —
2. The S i t e - S p e c i f i c H e a l t h and Safety Plan has been signed by all who intend to enter w i t h i n

I the s i t e boundari e s prior to entry onto the site.
Y e s N oi „Commentsi __
B: Proj e c t Organization A d e q u a t e Margina l __ F a i l e d
1. Did the Site I n v e s t i g a t i o n Manager hold a b r i e f i n g with each p a r t i c i p a n t to go over any
concerns or que s t i ons for p r o j e c t organization?
Yes __ No __
Comments
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2. Did the S i t e I n v e s t i g a t i o n Manager provide a p p r o p r i a t e number and t y p e s of material
s u p p l i e s necessary to co l l e c t sample s ( j a r s , b o t t l e s , g l ov e s , pens, coolers , coo lant ,
pre s erva t ive s , pro t e c t iv e gear, Work Plan , H e a l t h and Safety P l a n , C L P , QAPP or other
reference mat er ia l)?
Yes __ No __
Comments

3. Were a d d i t i o n a l ins truct ions given to each p a r t i c i p a n t not otherwise found in the pr e l iminary
w r i t t e n mater ia l , such as the S i t e - S p e c i f i c Work P l a n , H e a l t h and Safety P l a n , CLP or Q A P P ?
N o t A p p l i c a b l e
A d d i t i o n a l I n s t r u c t i o n s

C: S a m p l e C o l l e c t i o n Procedures
la. Did the Site I n v e s t i g a t i o n Manager ensure that the sampl er c o l l e c t ed adequate volumes of
s a m p l e to a l l o w for the planned sample analyses and f i e l d d u p l i c a t e s , p l u s any laboratory QC
blanks and laboratory QC d u p l i c a t e s / s p i k e s , as a p p l i c a b l e ?
Y e s N o
Comments

Ib. Did the Sit e I n v e s t i g a t i o n Manager prov id e a s u p p l y o f the a p p r o p r i a t e type o f s ampl e
containers for the s a m p l e s c o l l e c t ed?
Yes __ No __ No M o d i f i c a t i o n s __ M o d i f i c a t i o n s __
Comments
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2. Were sampl e s c o l l e c t ed as stated in the S i t e - S p e c i f i c Work Plan (number, f r equency, and
type)?
Yes __ No __ No M o d i f i c a t i o n s __ M o d i f i c a t i o n s __
S a m p l e Modifications____________________________

IIIIII — — — — — — — — — —
D: Chain of Cus tody
la. Did the S i t e I n v e s t i g a t i o n Manager ensure that the sampl e tags were p r o p e r l y c o m p l e t e d

— and attached to each s a m p l e container?

iiii™ Commentsi —

Y e s N o
Comments

Ib. Did the S i t e I n v e s t i g a t i o n Manager ensure that the cus tody seal s were p r o p e r l y c o m p l e t e d
and at tached to each s a m p l e container in unbroken condi t ion?
Y e s N o

Ic. Did the Site I n v e s t i g a t i o n Manager ensure that each s a m p l e container was labe l ed with the
s a m p l e number and pro t e c t ed with clear tap?
Yes __ No __
Comments
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2. Was each c o m p l e t e d t r a f f i c r e p o r t , f a x e d to E P A , original copy mailed to EPA, and copie s
corrected as necessary?
Y e s N o
Comments

3. Did the t r a f f i c report accompany each shipment to the correct EPA contract lab?
Yes __ No __
Comments

E: F i e l d Observations Adequa t e __ Marginal __ F a i l e d
1. Were f i e l d observations writ ten in ink and pre s ented accurate ly in the f i e l d l o g b o o k , and
was each page s igned and da t ed?
Y e s N o
Comments

2. Were p h o t o g r a p h s l o g g e d in the l ogbook with the d a t e , time, l o c a t i o n , name of per son
taking the p i c ture , type of s a m p l e , sample number, and the pho to number?
Yes __ No __
Comments
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|| 3. Prior to use, did the S i t e I n v e s t i g a t i o n Manager ensure that the measuring equipment was
ca l i bra t ed to s tandard procedure s as pre s ent ed in accompanied documents written s p e c i f i c a l l y

0 for the instrument?

ii — — — — — —
4. H a v e any accountable documents been l o s t ?

Y e s N o
Comments

N o t A p p l i c a b l e
Documents Lost

General Comments or Concerns Regarding the S a m p l i n g Procedures, Organiza t i on , and Site
I n v e s t i g a t i o n Managemen t:i ___________i — — — — — — — — — — —i — — — — — — — — — — —i Print ed N a m e o f A u d i t o r
S i g n a t u r e of A u d i t o r ___________________ Date_

-47-



III

IIIIII

S e c t i o n D
Revision 01

Date: 1 0 / 0 1 / 9 9

SECTION Di D A T A V A L I D A T I O N A N D U S A B I L I T Y

( D l a n d D 2 ) D A T A R E V I E W , V A L I D A T I O N , V E R I F I C A T I O N M E T H O D S
F I E L D M E A S U R E M E N T D A T A
Field measurements w i l l be made by f i e l d g e o l o g i s t s and engineers, environmental a n a l y s t s ,
and technicians. The f o l l o w i n g s tandard r epor t ing units w i l l be used d u r i n g all pha s e s of the
p r o j e c t :
• pH w i l l be reported to 0.1 standard units.
• S p e c i f i c conductance wi l l be reported to two s i g n i f i c a n t f i g u r e s below 100 umhos

per centimeter ( u m h o s / c m ) and three s i g n i f i c a n t f i g u r e s above 100 umhos/cm.

iiiiî
 • T e m p e r a t u r e wi l l b e reported t o th e nearest 0 .5 ° C e l s i u s ( °C).

• • W a t e r l e v e l s measured in w e l l s w i l l be reported to the nearest 0.1 f o o t ,
g • Soil s a m p l i n g d e p t h s w i l l be reported to the nearest 0.5 f o o t .

F i e l d d a t a w i l l b e v a l i d a t e d us ing d i f f e r e n t procedures.
m • C h e c k l i s t s w i l l be used during the proce s s ing of d a t a that w i l l i d e n t i f y errors - for

e x a m p l e , i d e n t i f y i n g errors in i d e n t i f i c a t i o n codes.
• Checks may be made for consi s tency with p a r a l l e l da ta sets ( d a t a sets obtained

pr e sumab ly from the same p o p u l a t i o n ) - for e x a m p l e , f r o m the same region of the
a q u i f e r or volume of soil.

The purpose of these v a l i d a t i o n checks and t e s t s is to i d e n t i f y ou t l i e r s , i.e., observations that
do not conform to the pa t t e rn e s tab l i sh ed by other observations. Outliers may be the re sul t of
t r a n s c r i p t i o n error or ins trumental breakdowns. Out l i er s may also be m a n i f e s t a t i o n s of a
greater degree of s p a t i a l or temporal v a r i a b i l i t y than e xp e c t ed .
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If an o u t l i e r i s i d e n t i f i e d , a d e c i s i on concerning its f a t e w i l l be rendered. Obvious mi s take s in
data w i l l be corrected when p o s s i b l e , and the correct value w i l l be inserted. If the correct
value cannot be o b t a i n e d , the data may be e x c l u d e d . An a t t empt w i l l be made to e x p l a i n the
ex i s t ence of the ou t l i e r . If no p l a u s i b l e e x p l a n a t i o n can be f ound for the o u t l i e r , it may be
e x c l u d e d , but a note to that e f f e c t w i l l be in c luded in the report. A l s o , an a t t empt w i l l be
made to determine the e f f e c t of the o u t l i e r when both included and exc luded in the data set.
L A B O R A T O R Y D A T A
The procedure s used for c a l c u l a t i o n s and data reduct ion are s p e c i f i e d in each method
referenced p r e v i o u s l y . It w i l l be the r e s p o n s i b i l i t y o f the l abora t ory to f o l l o w these
procedures .
V A L I D A T I O N
The labora tory d a t a w i l l be v a l i d a t e d by EPA according to the f o l l o w i n g EPA documents:

• N a t i o n a l F u n c t i o n a l G u i d e l i n e s f or Organic Data Review ( A u g u s t 1994)
• N a t i o n a l F u n c t i o n a l G u i d e l i n e s f o r E v a l u a t i n g I n o r g a n i c s A n a l y s e s ( F e b r u a r y 1994).

R E P O R T I N G
The p r o j e c t a n a l y t i c a l report f r o m the CLP labora tory w i l l contain data sheets and the r e s u l t s
of a n a l y s i s of QC s a m p l e s . A n a l y t i c a l reports may a l s o contain the f o l l o w i n g i t ems:

• P r o j e c t i d e n t i f i c a t i o n
• Fie ld s a m p l e number
• Laboratory s a m p l e number
• S a m p l e matrix d e s c r i p t i o n
• Date of s a m p l e c o l l e c t i o n
• A n a l y t i c a l method d e s c r i p t i o n and re ference c i ta t ion
• I n d i v i d u a l paramet er r e su l t s
• Date of a n a l y s i s ( e x t r a c t i o n , f i r s t run, and subsequent runs)
• Quantitation l imi t s achieved
• D i l u t i o n or concentration f a c t o r s
• C o r r e s p o n d i n g QC report ( i n c l u d i n g d u p l i c a t e s and sp ike s).

M a t r i x in t e r f e r enc e s on some of the s a m p l e s , p a r t i c u l a r l y the waste s a m p l e s , may result in
increased d e t e c t i o n l i m i t s . M a t r i x i n t e r f e r e n c e w i l l be reported as the cause of increased
d e t e c t i o n l i m i t s .
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and l a b o r a t o r y g r o u p s , monitor ongoing work p e r f o r m a n c e in the normal course of d a i l y
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( D 3 ) R E C O N C I L I A T I O N W I T H D Q O
The f o l l o w i n g procedure s have been e s tab l i sh ed to assure that condi t ions adverse to qua l i ty-
m a l f u n c t i o n s , d e f i c i e n c i e s , d e v i a t i o n s , and errors-are p r o m p t l y i n v e s t i g a t e d , e v a l u a t e d , and
corrected.
I N I T I A T I O N O F C O R R E C T I V E A C T I O N
When a c ond i t i on adverse to q u a l i t y is noted at the p r o j e c t s i t e , l abora tory , or subcontrac tor
l o c a t i o n s , the cause of the c o n d i t i o n w i l l be determined and corrective action taken to p r e c l u d e
r e p e t i t i o n . All p r o j e c t personnel have the r e s p o n s i b i l i t y , as part of normal work d u t i e s , to
p r o m p t l y i d e n t i f y , s o l i c i t a p p r o v e d correction, and report c ond i t i on s adverse to q u a l i t y .
Correc t ive actions may be i n i t i a t e d at a minimum:

• When p r e d e t e r m i n e d acceptance s t a n d a r d s — o b j e c t i v e s for pr e c i s i on , accuracy, and
comple t ene s s-are not a t t a i n e d .

• When pro c edur e s or d a t a c o m p i l e d are determined to be f a u l t y .
• When equipment or in s t rumenta t i on is f ound f a u l t y .
• When s a m p l e s and te s t r e s u l t s cannot be traced with cer tainty.
• W h e n q u a l i t y assurance requirements have been v i o l a t e d .
• W h e n d e s i g n a t e d a p p r o v a l s have been circumvented
• As a result of an aud i t .

P R O C E D U R E ; D E S C R I P T I O N

r e s p o n s i b i l i t i e s .
F o l l o w i n g i d e n t i f i c a t i o n of an adverse c o n d i t i o n or q u a l i t y assurance prob l em, n o t i f i c a t i o n of
the d e f i c i e n c y w i l l be made to the p r o j e c t manager and senior i n d i v i d u a l in charge of the

•
a c t i v i t y f ound to be d e f i c i e n t , a l ong with recommendations for correction. F o l l o w i n g
i m p l e m e n t a t i o n of corrective ac t ion, the senior i n d i v i d u a l in charge w i l l report act ions taken
and r e su l t s to the Program Manager and Program Q A / Q C O f f i c e r .

i
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E Q U A T I O N S F O R

P R E C I S I O N , A C C U R A C Y , A N D C O M P L E T E N E S S

Planned procedure s used to assess data prec i s i on and accuracy are in accordance wi th 44 FR
69533, " G u i d e l i n e s E s t a b l i s h i n g T e s t Procedures f or the A n a l y s e s o f P o l l u t a n t s " , and a p p e n d i x
III, "Example Qual i ty Assurance and Q u a l i t y Contro l Procedures f or Organic Prior i ty
P o l l u t a n t s " , December 3, 1979. C o m p l e t e n e s s is recorded by comparing the number of
parameter s i n i t i a l l y analyzed with the number of parameters s u c c e s s f u l l y c o m p l e t e d and
v a l i d a t e d .
P R E C I S I O N
R e l a t i v e percent d i f f e r e n c e (RPD) is ca l cu la t ed as:

RPD ^.ix^J x 100%
x

where:
Xi = a n a l y t e concentrat ion o f f i r s t d u p l i c a t e
x 2 = a n a l y t e concentrat ion of second d u p l i c a t e
x = average a n a l y t e concentrat ion of d u p l i c a t e s 1 and 2.

A C C U R A C Y
Accuracy is e xpr e s s ed as a percent recovery (PR), ca l cu la t ed by:

PR = (A-B1 , 100%
C

where:
A = spiked s a m p l e result (SSR)
B = s a m p l e result (SR)
C = sp ik e added (SA).
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™ The completenes s of the data will be determined by:

* PC =_N^ A 100%i where:i PC = percent c o m p l e t e
N a = number o f actual va l id r e su l t s
N t = number o f theoret ical r e su l t s ob ta inable .iiiiiiiiiiii
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( The Prel iminary A s s e s s m e n t / S i t e I n s p e c t i o n Program F i s c a l Y e a r 2000 S c h e d u l e w i l l b e

inserted as soon as it becomes availableiiiiiiiiii
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N O T I C E

The p o l i c i e s and procedure s set f o r t h here are intended as guidance to Agency and other government
employees . T h e y do not c o n s t i t u t e rulemaking by the Agency, and may not be relied on to create a
s ub s tan t iv e or procedural right en for c eab l e by any other person. The Government may take action that is
at variance with the p o l i c i e s and procedures in thi s manual.
For fur th er i n f o r m a t i o n on the Contract Laboratory Program ( C L P ) or to obtain a copy of the User's Guide
to the Contract Laboratory Program, contact the N a t i o n a l Technical I n f o r m a t i o n Serv i c e (NTIS) of the
United S t a t e s Department of Commerce at (703) 487-4650. In add i t i on , the entire current S u p e r f u n d
b i b l i o g r a p h y may be purchased f r o m NTIS at (703) 487-4650.
A d d i t i o n a l copie s of this manual can be obtained from:

National Technical Informat i on Service
U . S . Department o f Commerce
5285 Port Royal Road
S p r i n g f i e l d , V A 22161
(703)487-4650
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P R E F A C E

The Sampler's Guide to the Contract Laboratory Program has been prepared by the U.S. Environmental
P r o t e c t i o n A g e n c y A n a l y t i c a l Operations Center. It i s s p e c i f i c a l l y d e s igned f or sampler s t o h e l p c l a r i f y
s a m p l i n g procedures necessary to submit sample s for CLP analysis. The Sampler's Guide to the Contract
Laboratory Program acts as a reference for the Regions and s a m p l i n g contractors to promote consi s tency
in s ampl ing procedures throughout the Regions and to ensure the proper adherence to CLP requirements.
T h i s document is intended to be used as a s u p p l e m e n t to, not as a replacement for, e x i s t i n g Regional
s a m p l i n g ins truc t ions .
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1.0 THE CLP N E T W O R K
The Contract Laboratory Program (CLP) is a national program of commercial contractor laboratories s u p p o r t i n g the
Environmental Prote c t ion A g e n c y ' s ( E P A ' s ) S u p e r f u n d na t i onwide e f f o r t t o clean u p d e s i g n a t e d hazardous waste sites.
S u p e r f u n d was o r i g i n a l l y e s t a b l i s h e d under the 1980 Comprehensive Environmental Response, Compensa t i on , and
L i a b i l i t y Act ( C E R C L A ) , and p r e s e n t l y ex i s t s under the 1986 S u p e r f u n d Amendment s and Reauthorizat ion Act (SARA).
The CLP p r o v i d e s chemical ana ly t i ca l services using s tate-of-the-art t e chno logy for the ten EPA Regions. The program
is s tructured to p r o v i d e data of known and documented qua l i ty for use in s u p p o r t i n g EPA enforcement actions or other
user needs. To achieve this goal, the CLP has e s tab l i sh ed strict qual i ty assurance procedures and d e t a i l e d documentat ion
requirements.
The CLP is d irec t ed by the A n a l y t i c a l Operat ions Center (AOC) in the O f f i c e of Emergency and Remedial Response
(OERR) in the O f f i c e of S o l i d W a s t e and Emergency Response ( O S W E R ) . AOC inc lude s the Organic and Inorgani c
Program Coord ina tor s and the A d m i n i s t r a t i v e P r o j e c t O f f i c e r s (APOs) for the CLP laborator ie s , the Projec t O f f i c e r for
t h e Contract Laboratory A n a l y t i c a l Service s S u p p o r t (CLASS) contract, t h e Proj e c t O f f i c e r f o r t h e Qual i ty Assurance
Technica l S u p p o r t (QATS) contract, th e N a t i o n a l A u t o m a t e d Data Proce s s ing (ADP) Manager , and th e Q u a l i t y
Assurance Coordinator. AOC r e s p o n s i b i l i t i e s i n c l u d e the f o l l o w i n g :

• D e v e l o p m e n t of a n a l y t i c a l methods;
• Deve l opment of the S t a t e m e n t s of Work (these documents d e f i n e required a n a l y t i c a l methods, qua l i ty

control , d e t e c t i o n / q u a m i t a t i o n l imit s and h o l d i n g t i m e s ) for the analytical services procured under the CLP;
• Deve l opment of and i m p l e m e n d n g p o l i c i e s and b u d g e t s for S u p e r f u n d analyt i ca l operat ions;
• Develo pment of in f ormat i on management p o l i c i e s and produc t s for analyt i ca l data;
• Management of the CLASS and QATS contracts;
• N a l i o m t l admini s t ra t i on , eva lua t i on , and management of the CLP; and
• Direction of CLP qua l i ty assurance a c t i v i t i e s in c oord ina t i on with overall O S W E R q u a l i t y assurance

ac t iv i t i e s .
In c oord ina t ing S u p e r f u n d s a m p l i n g e f f o r t s , AOC i s s u p p o r t e d by the APOs, th e contractor-operated CLASS o f f i c e , th e
Regional Technical Project Of f i c e r s (TPOs), the Regional S a m p l e Control Centers ( R S C C s ) , and the Regional S i t e
Manager s (Site Ass e s s smen t Managers , On-Scene Coordinator s and Remedia l Projec t Managers). See Exhibit 1-1 for
a generalized organizat ion chart ( f u n c t i o n s may vary by Regions).
Current ly, AOC is a l l ow ing other A g e n c i e s / D e p a r t m e n t s the o p p o r t u n i t y to "buy-into" the CLP. T h i s is b e ing done on
a cost-reimbursable basis through Interagency Agreements.
A d m i n i s t r a t i v e Pro j e c t O f f i c e r
The APO is r e spons i b l e for monitoring laboratory performance, i n i t i a t i n g contract act ion, and f u n d i n g laboratory
contracts. The APO works closely with the TPOs and laboratories to resolve problems. The APO is also responsible
for d e v e l o p i n g analyt i ca l methods and de s igning new CLP services.



Contrac t Labora tory A n a l y t i c a l Services S u p p o r t
The CLASS contractor provide s management, operations, and a d m i n i s t r a t i v e support t o the CLP. The CLASS
contractor rout ine ly receives Regional analytical requests, coordinates and schedules sample analyses, tracks sample
s h i p m e n t s and analyses , receives and checks data for c ompl e t ene s s and compl iance , processes laboratory invoices , and
maintains a r epo s i t ory of sampl ing records and program data.
Regional Technical Project O f f i c e r
The TPO monitors the t e chnical p er f ormance of the contract laboratories in his or her Region. The TPO works c l o s e l y
with the APOs in re sponding to laboratory technical problems and l ead s laboratory on-site evaluat ions . The TPO is the
sole Regional o f f i c i a l who may contact the CLP laboratories.
Regional S a m p l e Contro l Center
In most Regions, the R S C C coordinates the s a m p l i n g e f f o r t s and serves as the central po int of contact for s a m p l i n g
que s t i ons and problems. The R S C C ass i s t s in coordinat ing the l eve l of Regional s a m p l i n g a c t i v i t i e s to correspond with
the monthly p r o j e c t e d demand for analyt i cal services.
Regional S i t e Manager
The Regional S i t e Manager (Site A s s e s s m e n t Manager , On-Scene Coord ina tor or Remedial Projec t Manager) i s
r e s p o n s i b l e for coordinat ing the d e v e l o p m e n t of data quali ty o b j e c t i v e s and for overseeing p r o j e c t - s p e c i f i c remedial
contractors, s tate o f f i c i a l s , or p r i v a t e part i e s c o n d u c t i n g site s a m p l i n g e f f o r t s .
E x h i b i t 1-1. CLP Organization Chart

A d m i n i s t r a t i v e Pro j e c t
O f f i c e r s ( A P O s )

Contrac t Labora t oryA n a l y t i c a l Servi c e s
S u p p o r t ( C L A S S )

CLPLaboratorie s
RegionalT e c h n i c a l Projec tO f f i c e r s p P O s )

S a m p l e r s

IRegional S a m p l eContro l Centers
( R S C C s )I

Regiona l S i t e M a n a g e r s
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1.1. P R O C U R E M E N T O F C O N T R A C T L A B O R A T O R Y S E R V I C E S
1.1.1. Procedures for r e q u e s t i n g / s c h e d u l i n g analytical services.

To in i t ia t e a CLP A n a l y t i c a l Serv i c e s (CLPAS) request, the R S C C or R e g i o n a l / A g e n c y de s ignee contacts the
appropriate CLASS Coordinator by telephone or fax and provides a complete description of the analytical requirement.
The in f ormat i on required to i n i t i a t e a CLPAS request inc lude s the sampler' s name, sampler' s phone number, s i te name,
ci ty and state where the s i t e is l o c a t e d , she s p i l l i d e n t i f i c a t i o n number, expec ted date of sample shipment, number of
s a m p l e s , t y p e of analyse s , turn-around-time, f r a c t i o n s to be analyzed, and sample matrix.
1.1.1. T i m i n g ; and s c h e d u l i n g
By noon eastern time on the W e d n e s d a y of the week prior to the s ch edu l ed start of a p lanned s a m p l i n g a c t i v i t y , the
R S C C or R e g i o n a l / A g e n c y designee contacts the CLASS Coordinator to p lace a CLPAS request and to p r o v i d e
s c h e d u l i n g i n f o r m a t i o n to the CLASS contractor. T h i s l ead-t ime enables the laboratories to prepare for EPA sample s ,
and to p r o v i d e for r e s o lu t i on of s a m p l i n g quest ions. It also a l lows the sampler time to prepare the required sampl e
d o c u m e n t a t i o n prior to f i e l d a c t i v i t y , i f a p p r o p r i a t e . Late s ch edu l ing requests (i.e., requests received between
W e d n e s d a y noon ;md the da t e of s a m p l i n g ) are accommodated with avai lab l e laboratory capaci ty. To avoid p o s s i b l e
s h o r t f a l l s , Region;; are s t r o n g l y encouraged to submit all CLPAS s c h e d u l i n g requests prior to W e d n e s d a y noon, when
p o s s i b l e . A more c o m p l e t e d i s c u s s i o n of the procedures for arranging CLP analyt i ca l services can be f ound in the
U s e r ' s G u i j g
to the

Labora tory
Program.
1.1.2.
C h a i n of
Communica
t i on w i th in the
CLP
Exhibi t 1-2.

C L P U s e r s / C l i e n t s

• I C CA n * l i i t t S c h e d u l i n g < n d

A n a l y t i c a l O p e r a l i o n sC e n te tlC o n t ( a c t o i - O p e t a l e dC o n t i a c t L a b o i a t o i yn a ly tic a I S e (v Ic e s S u p p o rt

s c h • a u lln gC o n t r a c tC o m p i l e n e tS c ( c a n i n gIn v o Ic In g



2 . 0 C O N T R A C T L A B O R A T O R Y A N A L Y T I C A L S E R V I C C E S S U P P O R T
The CLP prov ide s the user community with a wide range of Contract Laboratory Program A n a l y t i c a l Services (CLPAS)
through laborator ie s that have been awarded government contracts under the CLP.
CLPAS services g enera l ly a p p l y to the analysi s of water and s o i l / s e d i m e n t sample s for s p e c i f i c target organic and
inorganic a n a l y t e s , and are per formed under f i r m , f i x e d - p r i c e , s tandardized contracts that i n c l u d e standard analytical
methodologies, quality assurance and quality control ( Q A / Q C ) procedures, and data reporting formats. The CLP
analy t i ca l services are shown with their corre sponding f ra c t i on s and concentrations in Exhibit 2-1.
EPA Regions may request a portion of the analyt i ca l services prov ided under the CLP. For e x a m p l e , CLP A n a l y t i c a l
S e r v i c e s - v o l a t i l e analy s i s may be ordered without CLP A n a l y t i c a l Servic e s- s emi-vola t i l e ana ly s i s or CLP A n a l y t i c a l
S e r v i c e s - p e s t i c i d e / A r o c l o r analysis . However , CLP A n a l y t i c a l S e r v i c e s - p e s t i c i d e analysis may not be ordered without
CLP A n a l y t i c a l Serv i c e s -Aroc lor analys i s , since f ra c t i on s may not be s p l i t .
E x h i b i t 2-1. Contract Laboratory Program A n a l y t i c a l Services

S T A T U S
OF

S E R V I C E
A N A L Y T I C A L

S E R V I C E S

M u l t i - M e d i a ,
M u l t i -

Concentration
Organic!

( L o w / M e d i u m )
M u l t i - M e d i a ,

M u l t t .Concentration
Inorganic s

( L o w / M e d i u m )

Low Concentration
Organic!

Water Quali ty/
Wet Chemistry

F R A C T I O N S

V o l a t i l e * ,
Seta {vo la t i l e ! ,

Pesticides/ Aroclors

Total Metal s ,
Dissolved M e t a l s ,

Cyanide

Volati le*,
Semi volatile*,

P c s t i c i d e s / A r o c l o T J
Alkal in i ty ,
Ammonia,

T o t a l Organic Carbon,
Chemical Oxygen Demand,

Chlor ide ,
N i t r a t e / N i t r i t e ,

Phoaphonu,
T o t a l Dissolved S o l i d s ,

Total S u s p e n d e d S o l i d s ,
S u l f a t e

C O N C E N T R A T I O N '

Low,
Medium

Low,
Medium

Low'

Low, Medium, H i g h

M A T R I X

Water,
S o i l /

Sediment

Water,
S o i l /

Sediment

Water

Water

T U R N -
A R O U N DT I M E S 1

14 or 35 days,
depend ing on

contract
required enb

1 4 or 35 days,
depending on

contract
requirement)

14 days

14 days

See S e c t i o n 3.1, CLPAS S a m p l e D e f i n i t i o n , for the d e f i n i t i o n s of low, medium, and high concentrations.
Turnaround times are the maximum time allowed under the CLPAS contracts for laboratory submission of all reporting
and d e l i v e r a b l e requirements. Turnaround times for each sample are calculated f r om the day on which the sample is
received at the CLP laboratory, as recorded on the shipper's d e l iv ery receipt and t r a f f i c r e p o r t / c h a i n - o f - c u s t o d y form.
Low concentration for these services refers to the analytical quantitation l i m i t s for drinking water samples.
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3 .0 SAMPLE C O L L E C T I O N
3.1 S a m p l e D e f i n i t i o n
A CLP A n a l y t i c a l S e r v i c e s s ampl e is d e f i n e d by one s a m p l e matrix at one concentration l ev e l f r om one s t a l l o n ' l o c a t i o n
for each i n d i v i d u a l or set of analytical f r a c t i o n ( s ) , p r o v i d e d the f r a c t i o n s are all requested f rom the same CLP A n a l y t i c a l
Service . CLP A n a l y t i c a l S e r v i c e s are g enera l ly used to analyze low and medium concentration s a m p l e s . Low
concentration sampl e s are considered to be those s a m p l e s c o l l e c t e d in areas where immed ia t e hazards are thought to
be s i g n i f i c a n t l y reduced either by normal environmental processes or because of l imi t ed conta jn inat ion. M e d i u m
concentrat ion sampl e s are most o f t e n those c o l l e c t ed on-site in areas of moderate d i l u t i o n by normal environmental
processes. High concentrat ion s a m p l e s are considered to be those c o l l e c t e d d i r e c t l y from drums, p i t s , pond s , lagoons,
or areas where no d i l u t i o n of waste is ev id en t [ t h e s e s ampl e analyse s are not a v a i l a b l e under current CLP S t a t e m e n t s
of W o r k ] . For the most current d e f i n i t i o n of low or medium concentration p l e a s e r e f er to the current CLP S t a t e m e n t s
of Work. The s a m p l e r must i d e n t i f y low, medium, and h igh concentration s a m p l e s in the f i e l d in order to determine
s a m p l e c o l l e c t i o n volume, p a c k a g i n g , and s h i p p i n g procedures. CLP A n a l y t i c a l Serv i c e s matrices can be water, soil
or s ed iment . In some instances a mixed-matrix sample may be collected which contains either a supernatant (for a
sediment/soi l sample) or a p r e c i p i t a t e (for a water sample). In those instances, it is best to discuss the required
procedures with the TPO or APO. In general, two individual samples should be col lec ted by s eparat ing the aqueous
layer from the s o l i i / p r e c i p i t a t e layer at the point of collection is pre ferable .

I A CLP A n a l y t i c a l Services sample consists of all sample aliquots (por t ions) from one station location, for one matrix,
for one analytical program, for one laboratory necessary to collect a p p r o p r i a t e volumes needed for the analysis of each
fract ion. One CLP Analytical Services sample may be contained in several bot t l e s and vials. For example for the

I L o w / M e d i u m Organics CLP Anahl i ca l Service, one water sample might consist of all of the containers needed for the
three anahlical f r a c t i o n s available under this service (i.e., vo la t i l e f rac t i on , semi-volatile f r a c t i o n , and p e s t i c i d e / A r o c l o r

frac t i on), even though the fract ions will be col lec ted in separate containers. T h e r e f o r e , the f r a c t i o n s of the CLP
Analyt i ca l Service, along with the type of matrix and the expected concentration level ( low/med ium or high level),
determine container type and volume.
As an example, let's say you are sampling at Leroy's Pond (see Exhibits 3.1 and 3.2). You are instructed to collect one
low/medium concentration water sample and one low/medium concentration soil/sediment sample, each to be analyzed
for all of the low/medium organic and inorganic fractions available through CLP Analytical Service. According to CLP
guide l ine s , each individual inorganic sample may be analyzed for total metals or dissolved metal s , but not both. If you
want data for both dissolved metals and total metals from the same station location, you must collect two separate
samples and assign them each unique CLP sample numbers.

For the CLP Anahl i ca l Services M u l t i - M e d i a , Multi-Concentration Inorganics ( L o w / M e d i u m ) contract, the anahlical
f ra c t i on s of interest are total metals and cyanide. For the CLP Analyt i ca l Services M u l t i - M e d i a . M u l t i - C o n c e n t r a t i o n
Organics ( L o w / M < j d i u m ) contract, the analytical f r a c t i o n s of interest are vo la t i l e s , s emivolat iks , and p e s n ' c i d e s / A r o c l o r s .
In the fu ture it will be pos s ible to consider the Organic LQW Concentration (water only) service.



Exhibit 3-1. Sampling at Leroy's Pond

A /"—————————"I MFQ571 ^^B UU
fm I Station #2 J Y ^^H 2.40.111

^»y "———————————— •J.JL ^^^ VQAVtih
^ •̂A •• f^^\9f '\ onB l-g^l0"^^^^& r 1 | | amter glass

^ft^~^ |I l-8omCT __ <—/ »'—-' ^ ^

^̂ & H MFQ572 nî OS^S ta0 \'^'c H ^

H 1 ^"^ ^ A &
l^aS'-^mn n 0 0 ••DD
S-^'S^'^S^ ^.LJUU l̂ OriVOA •____ Î J 2-WmlTOA «,
WS^^^^- '̂ •",-lKtel iTo ,̂ (MatASp&e) ^^ ̂ ^ (MrtriiSpitoDq.) .»(,
JB ,jj^K •WWSSSllv one 1-gallon one 1-gallon yiFiFSN
-^ ^~^ FP897 amber glais amber glaaa ffiJrJ))

FP896 ^P-^ - _ _ _ _ _ _ _ _ • '

Exhibit 3-2. Table of Sampling at Leroy's Pond

_________MATRIX_____• LOW/MEDIUM ORGANICS LOW/MEDnJM INORGANICS

I w»^ - . volatiles Total Metals%>»% Semivolafales ^
________________________ ______Pesttcides/Aroclors _ _ ___________________.

^ c-i/^- ^ 1 1 <svolaTes, Total MetalsSoil/Sedunent l Senuvolatdes „ .,
_______________________ ______Pesticides/Aroclora______ _________yar" _________

Total number of samples collected^ ' ,, 2 organic saniples 2 morgamc samples
____________r I (1 water + 1 soil/sediment)____|____(1 v»ater+1 soil; sediment)____

,s
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Because you are c o l l e c t i n g samples from two matrices for two analyt ical services, you must c o l l e c t f our separate
samples: one water sample and one soi l/ sediment sample to be analyzed for CLP Analytical Services organics and one

water s a m p l e and one s o i l / s e d i m e n t s a m p l e to be analyzed for CLP A n a l y t i c a l Service s inorganics. N o t e that a s i n g l e
s ampl e may consist of several containers because each f r a c t i o n and each concentration category require a certain volume
f or analysi s .
3.2 CLP A n a l y t i c a l Service s and P r o j e c t Data Q u a l i t y Obj e c t iv e s
Before requesting CLP A n a l y t i c a l Serv i c e s , p r o j e c t managers should eva lua t e whether the services o f f e r e d under the
CLP are a p p r o p r i a t e to meet the Data Q u a l i t y O b j e c t i v e s (DQOs) ' e s t a b l i s h e d for the ir p r o j e c t . T h i s e v a l u a t i o n should
take p l a c e during the p l a n n i n g stages of a s a m p l i n g p r o j e c t and be documented in the Q u a l i t y Assurance P r o j e c t P l a n
( Q A P P ) 1 and/or t h e S a m p l i n g a n d A n a l y s i s Plan ( S A P ) ' .
The f o l l o w i n g s p e c i f i c a t i o n s / f e a t u r e s o f CLP A n a l y t i c a l Services (th i s i n f o r m a t i o n i s g e n e r a l l y f o u n d in the S t a t e m e n t
of Work for the a n a l y t i c a l service) should be evaluated to determine the adequacy of the s tandard iz ed services to meet
t h e p r o j e c t D Q O f ; :

• l i s t o f i n c l u d e d target a n a l y t e s / c o m p o u n d s
• s a m p l e concentrations covered
• required minimum s a m p l e volumes
• laboratory subsample size
• sampl e preparat ion and d i g e s t i o n methods
• a n a l y t i c a l methods
• turnaround t imes
• I n s t r u m e n t Detec t ion L i m i t s
• Contrac t Required Q u a n t i t a t i o n / D e t e c t i o n L i m i t s
• QA/QC requirements {e.g., i d e n t i t y , f r equency, and acceptance criteria for laboratory QC s a m p l e s )
• laboratory sampl e receipt and cus tody requirements
• data p a c k a g e d e l i v e r a b l e s ( r e p o r t i n g requirements)

For e x a m p l e , the d e t e c t i on l i m i t s required to meet the p r o j e c t DQOs for some risk assessments might be lower than the
Contract Required Detec t ion L i m i t s o f f e r e d by the CLP. The standard CLP d ig e s t i on and a n a l y t i c a l methods migh t not
be s u i t a b l e for the s a m p l e matrix of intere s t . The CLP data turnaround times might be too l ong for some emergency
response s a m p l i n g p r o j e c t s . For s i t u a t i o n s such as the emergency response scenario, it is p o s s i b l e that a combinat ion
of CLP A n a l y t i c a l Serv i c e s for the non time-critical analyte s and a l t e r n a t i v e fas t-turnaround services (14-day turn
around t i m e ) for the t ime-cri t i cal a n a l y t e s would be adequate to meet the p r o j e c t DQOs.

' F o r more i n f o r m a t i o n r e g a r d i n g Q A a n d S A P p l a n n i n g a n d t h e D Q O proce s s , consul t t h e do cument s l i s t e d i n
S e c t i o n 9.0 of t h i s g u i d e .



If it is determined that CLP Analyt i ca l Services will not be adequate for all or some of the samples to be collected,
alternatives should be explored. Each EPA Region may have developed analytical services options to supplement the
laboratory services available nat ionally through the C L P , Contact the appropr ia t e Regional analytical services
representatives (usually the personnel listed in Sect ion 7.0, Communications Network) for guidance in obtaining
analytical services that will meet projec t DQOs.
3.3 References to CLP Laboratory Services in QAPPs and SAPs
QAPPs and SAPs t y p i c a l l y contain sections describing analytical laboratory services. Standard, or boiler-plate, language
is o f t e n used to describe laboratory requirements for procedures such as sample receipt and no t i f i ca t i on and laboratory
p a r t i c i p a t i o n in analyzing Performance Evaluation S a m p l e s ( P E S s ) . CLP contract s p e c i f i ca t i on s are designed to
incorporate many of the most common good laboratory practice requirements, such as the requirement for laboratory
Quali ty Management Plans (QMPs for further information see Section 9.0). If CLP Analyt i ca l Services will be
requested for all or some of the samples covered in a QAPP and/or SAP, care should be taken to ensure that the
QAPP/SAP descriptions of laboratory services for the CLP-destined samples are compatible with the CLP contract
spec i f i cat ions . For example, CLP contracts do not allow CLP laboratories to contact samplers direct ly regarding
problems with sample receipt. (Note that only the EPA Contrac t ing O f f i c e r for the CLP has the authority to m o d i f y CLP
contract spec i f i ca t ions .) It is g e n e r a l l y the r e s p o n s i b i l i t y of the p r o j e c t manager to make sure that the pro j e c t
laboratory services requirements are communicated to the Regional analytical services representatives .
QAPPs and/or SAPs also t y p i c a l l y include standard operating procedures ( S O P s ) for procedures such as completing
chain-of-custody forms, sample id en t i f i ca t i on , and sample packag ing and shipment. SOPs that will be used when
col lec t ing samples for analysis through the CLP should be reviewed before use to ensure that CLP requirements are
accommodated. Many consultants' SOPs call for the site name to be provided on the form. However, for CLP
Analytical Services samples, Case Numbers, rather than site names are used. SOPs associated with the collection of
CLP samples should be reviewed before use to ensure that CLP requirements are accommodated.
In addition, QAPPs and SAPs spe c i fy such information as the analytical methods and laboratory QC requirements that
will be used for samples. When CLP Analytical Services will be requested for samples, it is common for the QAPP or
SAP to reference the a p p r o p r i a t e CLP Statement of Work ( S O W ) for d e ta i l s such as the laboratory QC sample
frequencies. There is o f t en confusion regarding how to reference CLP SOWs, because several versions of a SOW for
a part icular analytical service, such as "Low/Medium Organics," may be active under contracts at the same time. Also
QAPP and SAP authors do not control CLP laboratory assignments and will not know in advance which laboratory and
corresponding SOW version will be assigned for their samples. T h e r e f o r e , QAPP and SAP authors should refer to CLP
S O W s as in the f o l l o w i n g example:

"Low/medium concentration soil samples will be analyzed according to the spec i f i cat ions of the current EPA
Super fund Contract Laboratory Program Statement of Work for Mult i-Media , Multi-Concentrations Organics."

3.4 S a m p l e Vo lume
The collection of proper sample volume is imperative to the success of sample analysis. If s u f f i c i e n t sample volume
is not col lec ted, the analysis of all required parameters and complete quality control determinations may not be possible.

(See Section 3.6, Quality Control Sample s .) Therefore , it is especially important to note the volume requirements for
each spec i f i ed . If adequate sample volume cannot be collected, n o t i f y the authorized R S C C or CLP Anarytical Services
S u p p o r t personnel sample immediately. N o t e that more than one container may be required to provide the total volume
of sample needed (e.g., two-40-ml glass vials for one volatile organic compound JVOC] analysis). Exhibits 3-3 and 3-4
s p e c i f y the required sample volume and container type for each CLP Anarytical Services fraction. Container type codes
are detai led in Section 3.5, S a m p l e Containers, and in Exhibit 3-5.
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Exhibi t 3-3. L o w / M e d i u m Organic* S a m p l e V o l u m e
S A M P L E
M A T R I X

W a t e r

S o i l /
Sediment

C O N C E N T R A T I O N

L o w / M e d i u m

L o w / M e d i u m *

F R A C T I O N

V o l a t i l e s
S e m i v o l a t i l e s

Pesti c i d e s /Aroc l or s
V o l a t i l e s

S e m i v o l a t i l e s
P e s t i c i d e s / A r o c l o r s

LABORATORY
QC S A M P L E

V O L U M E
4 each (40 mL)

4 L
4 L

4 each (40 mL)
4 oz.
4 oz.

M I N I M U M
S A M P L E

V O L U M E
2 each (40 mL)

2 L
2 L

2 each (40 mL)
4 oz.
4 oz.

C O N T A I N E R
T Y P E 1

B o r D
A £ , F , G , H jt or K
A , E J , G , H ^ , or K

D o r B
A £ , F , G , H J, or K
A £ J , G , H J , o r K

1 Some s a m p l e containers may have smal l neck sizes and inhibit s a m p l i n g e f f o r t s . See Exhibit 3.4 for container type s .
1 All medium s o i l / s ed imen t s ampl e containers should be doub l e contained before shipment (e.g., sample b o t t l e / j a r / v i a !

placed in clean, l i d d e d metal paint can). Consul t DOT regula t i on s for a p p l i c a b l e s h i p p i n g requirements.

Exhib i t 3-4. L o w / M e d i u m Inorganics S a m p l e Volume

S A M P L E
M A T R I X

Water

S o i l /
S e d i m e n t

C O N C E N T R A T I O N

LowMedium

L o w / M e d i u m ;

F R A C T I O N

Total M e t a l s
Dissolved M e t a l s

Cyanide
Total M e t a l s

Cyanide

L A B O R A T O R Y
QC S A M P L E

V O L U M E
1L
1L

1.5 L
6oz.
6oz.

M I N I M U M
S A M P L E

V O L U M E
1 L
1 L
1 L

6oz.
6oz.

C O N T A I N E R
T Y P E 1

A , C . E , F , G , H . J t K . o r L
A , C , E , F , G , H , J , K , o r L
A . C , E , F , G , H t J , K . o r L
A , C , E , F , G , H , J , K , o r L
A , C , E . F , G , H . J , K , o r L

Some s a m p l e containers may have smal l neck sizes and inhib i t s a m p l i n g e f f o r t s . See Exhibit 3.4 for container types
All med ium concentration s o i l / s ed imen t sample containers should be double contained before s h i p p i n g (e.g., s ampl e

ial placed in clean, l i d d e d metal paint can). Consul t DOT regula t i on s for a p p l i c a b l e s h i p p i n g requirements.
3.5 S a m p l e Containers
Exhibit 3-4 l i s t s s ampl e containers generally used during sample collection. Always use clean sample containers of an
assured quali ty. For container cleaning procedures and addi t i onal container information, r e f er to the current i teration
of Specifications and Guidtmce for Contaminant-Free Sample Containers,
December 1992, OSWER Directive 92.0-05A. See Exhibi t s 3-3 and 3-4 for sample volume requirements. S a m p l e r s
may wish to purchase pre-c l eaned/qual i ty assured bott le s in lieu of cleaning their own bottles.
3.6 Qual i ty Control S a m p l e s
QC samples are ii>ed to estimate the precision and accuracy of analytical results and to examine sources of error
introduced by f i e l d and laboratory practices. A designated number of f i e l d QC samples may be included in each batch

of sample s which are sent to the CLP laboratory, as spe c i f i ed by the S a m p l i n g and Analys i s Plan. A des ignated number
of laboratory QC sample s must be included in each batch of samples which are sent to the laboratory, as s p e c i f i e d by



Exhibit 3-5 S a m p l e Container T y p e s

C O N T A IN E R
T Y P E

A

B

C

D

£

F

G

H

J

K

L

M

S P E C I F I C A T I O N S

Container: 80-oz. amber glass, ring handle b o t t l e / j u g , 38-mm neck finish.
Closure: P o l y p r o p y l e n e or p h e n o l i c cap, 38-430 size; 0.01 5-in T e f l o n liner.
Container: 40-mL glass vial , 24-mm neck finish.
Closure: Polypropylene or phenolic, open-top, screw cap, 15-cm opening. 24-400 size.
Septum: 24-mm disc of 0.005-in T e f l o n bonded to 0,1 20- in si l icon for total thickness of 0.125-in.
Container: 1-L high density p o l y e t h y l e n e , cylinder-round bottle, 28-mm neck f ini sh .
Closure: Polye thyl ene cap. ribbed, 28-410 size; F 2 1 7 p o l y e t h y l m e liner.
Container: 120-mL wide mouth glass vial, 48-mrn neck f ini sh .
Closure: Polypropylene cap, 48-400 size; 0,015-in T e f l o n liner.
Container: 16 oz. ta l l , wide mouth, s traight-sided, f l i n t glass j ar , 63-mm neck finish.
Closure: P o l y p r o p y l e n e or ph eno l i c cap, 63-400 size; 0.015-in T e f l o n liner
Container: 8-oz. short, wide mouth, s traight-s ided, f l i n t glass jar, 70-mrn neck finish.
Closure: P o h p r o p v l e n e or p h o i o l i c cap. 70-400 size; 0.0 1 5-in T e f l o n liner.
Container: 4-oz. talL wide mouth, s traight-s ided, f l i n t glass jar, 48-mm neck finish.
Closure: Pohpropv l ene or ph eno l i c cap, 48-400 size; 0.01 5-in T e f l o n liner.
Container: 1-L amber, Boston round, glass bottle, 33-rnm pour-out neck finish.
Closure: P o l y p r o p y l e n e or phenol i c cap, 33-430 size; 0.0 1 5-in T e f l o n liner.
Container: 32-oz. tal l , wide mourn, straight-sided, f l i n t glass, 89-mm neck finish.
Closure: P o l y p r o p y l e n e or p h e n o l i c cap, 89-400 size; 0.01 5-in T e f l o n liner.
Container: 4-L amber glass, ring handle b o t t l e / j u g , 38-mm neck finish.
Closure: P o l v p r o p v l o i e or phenolic cap, 38-430 size; 0.015-in T e f l o n liner.
Container: 500-mL high-density polyethylene, cylinder-round bottle, 28-mm neck finish.
Closure: P o H p r o p v l a i e cap, ribbed. 28-410 size; F2 17 p o l y e t h y l e n e liner.
Container: 120-mL wide mouth glass vial, 48-mm neck f ini sh .
Closure: P o l y p r o p y l e n e cap, 48-400 size; 0.015-in T e f l o n liner.

the CLP contract. Because the amount and type of QC samples collected vaiy between Regions, always refer to
Regional guidance. N o t e that the types and frequencies of f i e l d QC samples should always meet project DQOs-
Field QC samples may include f i e l d d u p l i c a t e samples, trip blanks, equipment blanks, and f i e l d blanks. The f i e l d Q
samples should be prepared (i.e., labeled, packaged, preserved, and shipped to the assigned laboratory) identically to
the primary f i e l d samples, and should remain "blind" to die laboratory to ensure indiscriminate handling- Each field
QC sample receives a separate sample number. See Section 5.0, S a m p l e Documentation.
Laboratory QC samples include matrix spikes and matrix spike dupl i cate s for organic samples and matrix spike and
sample duplicates for inorganic samples. The laboratory QC sample is an additional volume of an existing sample

required by the l a b o r a t o r y ' s contract; the addit ional volume must be suppl ied by the sampler (see exhibits 3-3 and 3-4)
S a m p l e r s should de s ignate one sample per matrix per 20 s a m p l e s as a "laboratory QC" sample. If the sampler
does not designate a sample as the "laboratory QC," then it is possible that die laboratory could select the blank as the
QC or use the primary f i e l d samples to meet contract QC requirements. The laboratory use of primary f i e l d samples
for QC analysis can detract from data quality and useability. For example , if a laboratory requires two liters of f i e l d
sample to perform a requested analysis without QC, and the laboratory receives two liters of f i e l d sample to perform
the requested analysis along with matrix spike and dup l i ca t e analyses, the laboratory may spl i t the f i e l d sample using

10
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one li ter for the required analysis and one half liter each for the matrix spike and duplicate analyses. In doing so, th e
laboratory will d oub l e the achievable sample quant i la t ion limits, and pos s ib ly fai l to meet projec t DQOs. S a m p l e r s
should label the lalroratory QC sample containers and corresponding paperwork as "lab QC" as described in Section 5.4,
Traffic R e p o r t / C h a i n - o f - C u s t o d y Forms. Remember that the laboratory QC sample is not an addit ional sample and does
not receive its own unique sample number. Exhibit 3-6 expla ins some of the types of QC samples that may be c o f l e c t e d .
F o l l o w volume requirements as spec i f i ed in Section 3.4, S a m p l e Volume.
3.7 D u p l i c a t e and Split S a m p l e s
D u p l i c a t e samples; may be collected to determine the variability of the sampling process. Duplicate samples should b e
col lec ted s imultaneously from the same source and under identical conditions as the original sample. Aqueous d u p l i c a t e
samples are collected from successive volumes from the same sample source and device (e.g., bailers). Soil dup l i ca t e s
arc collected from the same sample source and device.
Split s a m p l e s may be collected to measure the variability between laboratories. The sample should be collected b y
separating one sample into two or more sample containers. Aqueous sp l i t samples should be collected by either
o b t a i n i n g consecutive sample volumes from the same bailer or mixing the volumes in a large intermediate vessel, a s
a p p r o p r i a t e , d e p e n d i n g on the nature of contaminants and Regional guidance. When col lec t ing aqueous samples wit h
devices, such as a bailer, for example, the f o l l o w i n g guidance should be f o l l o w e d . If more than one bailer is required
to obtain the required sample volume, the first half volume of the first bailer should be poured into the first container,
and the second h a l f volume of the first bailer should be poured into the second container.

The first h a l f volume of the second bailer should be poured into the second container, and the second hal f volume of
the second bailer should be poured into the first container. This f i l l i n g sequence should continue until both containers
are f i l l e d . Please note that when sampling for VOC analysis, more man one bailer should not be used and sample
mixing should be avoided because these procedures may increase analyte loss due to evaporation. Refer to Section
4.2.1. V o l a t i l e Organic Compound Col l e c t i on , for guidel ines on co l l ec t ing sample s for VOC analysis. When spli t
samples are collected using an intermediate vessel, continually stir the contents of the intermediate vessel with a clean
p i p e t t e or precleaiied Teflon rod, and a l low the contents to be al ternately siphoned into respective sample containers
using T e f l o n tubing. Any device used for stirring, or tubing used for siphoning, must be cleaned in the same manner
as other equipment. Since a true sp l i t for sediment, s l u d g e , and soil samples is not f e a s i b l e under f i e l d conditions, a sp l i t
soil sample should be considered a duplicate.
3.8 Performance Evaluatkm S a m p l e s
A Per formance Evaluation S a m p l e (PES) is a sp e c ia l ly prepared Quality Control sample which is used to evaluat e a
l a b o r a t o r y ' s analytical proficiency. Most of the Organic PESs are suppl i ed in ampules while most of the Inorganic PESs
are supp l i ed in p l a s t i c bottles. The frequency of use and the t y p e ( s ) of P E S ( s ) to be used during a sampl ing event should
be sp e c i f i ca l ly ' addressed in the S a m p l i n g and Analysis Plan. The availabi l i ty and use of P E S s should be coordinated
through f l i e Regional RSCC and/or TPO contact.
3.9 Recommendations for CLP Analyt ical Services S a m p l e Preservation and H o l d i n g T i m e s
S a m p l e Preservation
Some water samples must be chemically preserved before shipment to the laboratory. All low concentration samples
should be cooled to 4 ° ±2°C. Sampl e s should be preserved and cooled immediately upon sample collection.
Preservation tecliniques vary among the Regions; so use the information in Exhibit 3-7 as general guidance for proper! y
preserving samples. Contact your RSCC for Region-specific instructions.

11



Exhibit 3-6 QC S a m p l e s

QC S A M P L E

Field QC
S a m p l e s

Laboratory QC
Sample s*

S A M P L ET Y P E
F i e l d
Delicate 1

F i e l d Blank

V o l a t i l e s Trip
Blank

Equipment
Blank or Rinse
Blank

Matrix S p i k e
and MatrixS p i k e
Dupl i ca t e

Matrix S p i k e
and Lab
Delicate

P U R P O S E

To check r eprodudb i l i ty of
laboratory and f i e l d
procedures. To indicate
matrix non-homogeneity.

To check cross-
contamination duringsample collection, sample
shipment, and in the
laboratory. Also to check
sample containers,

To check contamination
during sample handl ing and
shipment from f i e l d to
laboratory.

To check f i e l d decontam-
ination procedures.

Required by l a b o r a t o r y ' s
contract to check accuracy
and precision of organic
analyses.

Required by l a b o r a t o r y ' s
contract to check accuracy
andprec i s ion of inorganic
analyses.

C O L L E C T I O N 1

C o l l e c t f rom areas that are
known or suspected to be
conlamijated Collec t one
sample per week or 10%
(Regions may vary) of all f i e l d
samples per matrix, whichever is
greater.
Col l e c t for each group of
samples of s imilar matrix per
each day of sampling. Use
water (demonstrated to be free
of the contaminants of concern)
for organics: use metal-free
(deionized or d i s t i l l e d ) waterfor inorganics.
C o l l e c t one sample (water
demonstrated to be free of the
contaminants of concern) per
each day of organics sampling.
T h i s sample is prepared o f f - s h e ,
before sampling
commences, and placed in the
cooler used to ship volati le
samples.
Col l e c t when sampl ing
equipment is decontaminated
and reused in The f i e l d or when
a sample col lec t ion vessel
(bailer or beaker) wi l l be used.
Use blank water (water
demonstrated to be organic-
free, deionized or d i s t i l l e d for
in organics) to rinse the
equipment, and collect this
rinse water into the sample

containers.
Col l e c t t r i p l e volume for one
water sample per 20 water
samples. The t r i p l e volume
water sample should be
collected in the f ir s t shipmentof organics samples.
C o l l e c t double volume for one
water sample per 20 water
samples. The double water
volume sample should be
collected in the f irst shipment
of inorganic samples.

S A M P L E N U M B E R

Assign two separate (unique)CLP sample numbers (i.e., one
number to the primary sample
and on c l o t h e duplicate).
Submit blind to the lab.

Assign separate CLP sample
numbers to the f i e l d blanks.
Submit blind to the lab.

Assign separate CLP sampl e
numbers to the trip blanks.
Submit blind to the lab.

Assign separate CLP sampl e
numbers to the equipment
blanks. Submit b l ind to the lab.

Assign the primary sample ,
extra volume, matrix spike and
matrix spike d u p l i c a t e the same

CLP sampl e number. Label the
extra volume "Lab QC."

Assign die primary sample,
extra volume, spike and
d u p l i c a t e the same CLP sample
number. Label the extra
volume "Lab QC."

Consult Regional guidance for f i e l d QC sample frequencies, laboratory QC sample frequencies are f i x ed in the CLP contracts.1A true s p l i t for sediment, s ludge, and soil sample s (and cither heterogeneous samples such as h i g h l y turbid waters) is t y p i c a l l y not f ea s i b l e
under f i e l d conditions. A sp l i t of this type of sample should generally be considered a duplicate .

No extra volume is required for the s o i l / s ed iment matrix; however, the sample to be used for laboratory QC must be designated on the
T R / C O C .

12
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H o l d i n g Time s
S a m p l e s should be shipped to scheduled CLP laboratories as soon as poss ible a f t e r collection. Daily shipment of
samples to CLP labaratories is very important, whenever possible, because many samples are s tab l e only for a short
period of time f o l l o w i n g collection. The technical ho ld ing times listed in Exhibit 3-7 are the maximum lengths of
time that samples may be held f rom the time of collection to the time of analysis and still be considered valid.
Sampl e s that exceed these ho ld ing times may not be valid, and re-sampling may be necessary. The contractual
h o l d i n g times in Exhibit 3-8 are ho ld ing times that the CLP laboratory must f o l l o w to comply with the terms of the
contract and are described in the CLP Analytical Services SOW. Contractual holding times are the same or shorter
than the technical ho ld ing times to allow for sample packaging and sh ipp ing.

13



Exhibit 3-7 Recommendations for S a m p l e Preservation and Technical H o l d i n g Times

P A R A M E T E RT Y P E

M e t a l s

Inorganics,Non -Metals

Organics

M E A S U R E M E N T

Dissolved
Suspended
Total
Chromium**
Mercury Dissolved
Mercury Total
Alkal in i ty
Carbon, T o t a l Organic
Chemical OxygenDemand
C h l o r i d e
Cyanide
NitrogenAmmonia

N i t r a t e p l u s N i t r i t e
Phosphorus

S o l i d s , T o t a l Dissolved
Solids , Total Suspended
S u l f a t e
Anions by IonChromatographv
Pes t i c id e s /Aroc lor s
Semivolat i l e s
Volat i l e s (preserved)

P R E S E R V A T I V E

F i l t e r on-site, H N O , t o p H < 2 ,C o o l , 4 ° C
F i l t e r on-site, CooL 4 DC
H N O j t o p H < 2 , C o o l 4 ° C
C o o l , 4 ' C
F i l t e r , H N O , to pH<2,C o o l , 4 ° C
H N O , t o p H < 2 , C o o L 4 ° C
C o o l , 4 ° C
C o o l , 4 ° C , H ; S O 4 t o p H < 2
Cool, 4 ° C , H : S O 4 t o p H < 2
N o n e Required
C o o l , 4 ° C , N a O H t p p H > 1 2 ,0.6 g ascorbic acid -
Cool , 4 ° C , H , S O 4 t o pH<2
C o o l , 4 ° C , H , S O ^ t o p H < 2
Cool, 4 ° C , H 3 S O 4 t o p H < 2
C o o l , 4 ° C
C o o l , 4 ° C
C o o l , 4 ° C
Cool,4 e C

Cool, 4 8 C , p H 5-9

Cool, 4 "C, store in dark
C o o l , 4 D C , H C l t o p H < 2

T E C H N I C A LH O L D I N G T I M E

6 Months '
6 Months
6 Months
24 Hours
28 Days
28 Days
14 Days
28 Days
28 Days
28 Days
14 Days *

28 Days
28 Days
28 Days
7 Days
7 Days
28 Days
28 Days

14 Days
Extract in 7 days
14 Days

C O N T R A C TM A N D A T E DH O L D I N GT I M E
180 Days4

180 Days4

180 Days4

180 Days4

26 Days4

26 Days4

14 Days
28 Days
28 Days
28 Days
12 Days

28 Days
28 Days
28 Days
7 Days
7 Days
28 Days
28 Days

Extract in 10Days
Extract in 10Days
10 Davs4

'Source- A d a p t e d from EPA-600/4-82-055, Technical A d d i t i o n s to Methods for Chemical A n a l y s i s of W a t e r and W a s t e s and 40Code of Federal Regulations § 136. Table II -Required Containers, Preservation Techniques, and Holding Times. 1995.
These are recommendations for sample preservation and holding times for aqueous samples. No o f f i c i a l technical holdingt imes are spe c i f i ed for s o i l s / s e d i m e n t e under S u p e r f i m d . However. E P A - s p e c i f i e d contractual ho ld ing tunes do a p p l y tos o i l / s ed iment s . See Section 4.2.1, V o l a t i l e Organic Compound Col l e c t i on for recommended procedures for the co l l e c t ion,handl ing, and preservation of soil sample s to minimize the loss of v o l a t i l e compounds. Please check your CLP AnalyticalServices SOW for required preservatives and h o l d i n g times.

1 S a m p l e s should be f i l t e r e d i m m e d i a t e l y on-site before add ing a preservative.
1 Only use ascorbic acid in the presence of residual chloride. See section 4.2.1.
3 Maximum h o l d i n g time is 24 hours when s u l f i d e is present O p t i o n a l l y , all s ampl e s may be tested with lead acetate paperbe fore the pH a d j u s t m e n t to determine if s u l G d e is present. If s u l f i d e is present it can be removed by adding cadmiumni tra t e powder until a negative spot test is obtained using lead acetate paper. The s a m p l e is t i l l e r e d and then N a O His added to pH> 12.
* A n a l y s i s Start Date minus Laboratory Receive Date .
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4 . 0 G E N E R A L S A M P L I N G T E C H N I Q U E S A N D C O N S I D E R A T I O N S
4.1 General S a m p l i n g Techniques
T h i s section provides information on guidance documents available for c o l l e c t i n g CLP Analyt i ca l Services sample s .
S a m p l e s should be collected according to the approved s i te s p e c i f i c Qual i ty Assurance Projec t Plan and the S a m p l i n g
A n a l y s i s Plan (EPA QA/R-5 "EPA Requirements for Quality Assurance Project Plans for Environmental Data
Operations " and EPA Order 5360.1). T h i s document does not d e f in e s p e c i f i c sampl ing procedures for the CLP
A n a l y t i c a l Services because s p e c i f i c sampling protocol s depend on individual site conditions, Regional requirements,
and DQOs. Regions may have their own sp e c i f i c requirements for individual sampling programs, the Regions ar e
re spons i b l e for generating Region-spec i f i c sampl ing SOPs. I n f o r m a t i o n regarding surface water, sediment, soil an d
groundwater sampl ing can be found in many documents inc lud ing the f o l l o w i n g sources:

• Compendium ofERTSurface Water and Sediment Sampling Procedures, E P A / 5 4 0 / P - 9 1 / 0 0 5 .
• Compendium ofERT Soil Sampling and Surface Geophysics Procedures, E P A / 5 4 0 / P - 9 1 /006.
• Compendium of ERT Groundwater Sampling Procedures, E P A / 5 4 0 / P - 9 1 / 0 0 7
• Quality Assurance Sampling Plan for Environmental Response (QASPER) software, Version 4.1, ERT.
• Requirements for the Preparation of Sampling and Analysis Plans, Draf t , US Army Corps of Engineers. June

30,1994. EM 200-1-3.
Other sources are avai lab l e . T h i s list is not exhaustive.
These documents, along with appropr ia t e Regional guidance and procedures, should be consulted for de ta i l ed sampl e
co l l ec t ion, preservation, h a n d l i n g and storing, equipment decontamination, and quality assurance/quality control
procedures. When working with p o t e n t i a l l y hazardous material s , f o l l o w U.S. EPA and OSHA requirements, sp e c i f i c
heal th and sa f e ty procedures, and Department of Transpor ta t ion (DOT) requirements.
Regional s a m p l i n g protocol s and Regional QA g u i d e l i n e s should be consulted. Proper procedures for insuring goo d
sampl ing results should be f o l l o w e d .
4.2 S p e c i a l S a m p l i n g Cons iderat ions
T h i s section provides general guidance for VOC, low concentration contaminant, and dupl i cate and sp l i t sample
co l l ec t ion, a l ong w i t h procedures for sample compositing and mixing. The guidance provided in this section may be
useful and a p p r o p r i a t e for the co l lec t ion of CLP Analyt i ca l Services samples.

The Regions should have developed spe c i f i c SOPs to address the procedures for preserving samples in the f i e l d .
T e s t i n g and amelioration of carbonates, residual chlorine or oxidants in VOC samples and s u l f i d e s and residual chlorine
in extractable f rac t i on s should be included in Regional guidance.
4.2.1 V o l a t i l e Organic Compound C o l l e c t i o n
When co l l e c t ing s i i m p l e s for VOC analysis, care should be taken to prevent anah/te loss by evaporation. The f o l l o w i n g
procedures are designed to minimize sample contamination and anah/ t e loss during aqueous and non-aqueous VOC
sampl e co l l e c t i on. A l s o , be sure to f o l l o w Regional guidance to ensure that proper p r e p r e s e r v a u ' o n treatment i s
accomplished (e.g.. residual chlorine). See Technical N o t e s on Drinking Water Methods . E P A / 6 Q O / R - 9 4 / 1 7 3 . p a g e 53.
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Aoueous VQC S a m p l e C o l l e c t i o n
• Rinse the vial with sample water prior to actual sample collection and preservation. See Section 3.8, S a m p l e

Preservation and H o l d i n g Times , and Exhibit 3-7.
• Avoid excessive aeration and agitation of the sample by pouring the sample slowly down the edge of the

sample vial.
• Fill vial so that a reverse (convex) meniscus is present (in the case of water in a glass container).
• Place septum on the vial so that the T e f l o n side is in contact with the sample and then tighten the cap.
• Immedia t e ly invert the vial and l igh t ly tap to locate air bubbles.
• If air bubble s are present, discard the sample and recollect the sample. Check the recollected sample for ai r

bubbles. If air bubbles are present, addi t ional sample water may be added to the vial in an attempt to
eliminate the air bubbles. The presence of air bubbles a f t e r three consecutive at t empt s to rid the sample of
the condition should result in the use of a new sample container and recollection of the sample. Regions vary
in their a p p r o a c h to rinsing the sampl ing vial and recol lec t ing the sample in the same vial. BE SURE T O
F O L L O W R E G I O N A L G U I D A N C E .

• Do NOT mix or composite samples.
• Immedia t e ly transfer the vial to the sample shut t l e [device which contains a "set" of VOC via l s] once it has

been collected. Do not al low ice to touch the vials.
S o l i d VOC S a m p l e C o l l e c t i o n
• Minimize headspace as much as possible.
• Pack sample l i g h t l y with either a glass rod, Teflon spatula, or stainless steel spatula.
• Secure cap with T e f l o n - s i d e of septum in contact with sample.
• Do NOT mix or composite samples.
• Immedia t e ly transfer the vial to the sample shuttle once it has been collected. Do not allow ice to touch the

vials.
• W i p e outside of sample container to remove excess sample from threads to ensure a tight lid fit.

4.2.2 Contaminant S a m p l i n g
Some compounds can be detected in the ppb and/or ppt range. Extreme care must be taken to prevent cross-
contamination of these samples . The f o l l o w i n g precautions should be taken when trace contaminants are of concern:

• Disposable gloves should be worn each time a d i f f e r e n t location is sampled.
• When co l l e c t ing both surface water and sediments samples, surface water samples should be collected first

T h i s reduces the chance of sediment dispersal into surface water, and the resulting loss of surface water
sample integrity.
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• S a m p l i n g should occur in a progression from the least to most contaminated area, if this information isknown.
• Samplers should use equipment constructed of T e f l o n , stainless steel, or glass that has been properly

prec l eaned for c o l l e c t ing samples for trace organics compound analyses. (A set of procedures for cleanin g
sampl ing equipment may be f ound in Regional guidance. Equipment constructed of p la s t i c or P VC should
riot be u>ed to collect samples for trace organic compounds analyses.

4.2.3 S a m p l e C o m p o s i t i n g and Mixing
When compositing solid samples, (i.e., sediment, soil, s ludge) for analysis of compounds present in trace quantities, a
stainless steel or Te;:lon bowl and s p a t u l a should be used. S a m p l e s for VOC analysis should not be composited to
minimize evaporation. The sample should be thoroughly mixed and divided into subsections in the compositing
container. The procedure for sectioning is as f o l l o w s :

• Roll the contents of the compositing container to the midd l e of the container and mix.
• Quarter the sample and move to the sides of the container.
• Mix each quarter ind iv idual ly and roll to the middle of the compositing container.
• Mix the sample once more, composite quarter subsamples, p la c e in container.

The approximate quantity of each subsection should be recorded in the f i e l d logbook.
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5.0 S A M P L E DOCUMENTATION
Each sample processed by the CLP must be properly documented to ensure timely analysis of all parameters requested
and to support the use of the sample data in potential enforcement actions. It is the sampler's r e spon s i b i l i ty to fill out
all a p p r o p r i a t e paperwork c o m p l e t e l y and correctly. T h i s section provides instructions for c ompl e t ing all CLP forms
and other sample documentation. Each EPA Region may require addi t ional documentation. It is important to f o l l o w
both the national guidelines and Regional guidelines for CLP Analy t i ca l Services samples. Contact your RSCC for
R e g i o n - s p e c i f i c instructions and guidance prior to the sampling activity. Contact the Region VII R S C C for informatio n
regarding sample documentation for the Rapid Turnaround Dioxin Analyt i ca l Service.
5.1 Case N u m b e r / S a m p l e Delivery G r o u p
A Case number is assigned by the CLASS contractor to CLP Analytical Services sampl ing events and is f i v e d i g i t s in
l ength. Each CLP Analytical Services sampling event receives a distinct Case number which helps maintain sit e
c o n f i d e n t i a l i t y . (Contract laboratories should not know the site name for the samples they are analyzing in order to
avoid potential c on f l i c t of interest problems.) The Case number also enables the CLASS contractor and the Region to
easily track CLP Analyt i ca l Services sampling events. The S a m p l e Delivery Group ( S D G ) is a unit within a Case that

is used to id en t i fy a group of samples for delivery. An SDG is defined as one of the f o l l owing , whichever comes firs t:
all samples with a Case, or every set of 20 f i e l d samples within a Case, or the f i e l d samples in a Case which are received
at a laboratory during a sp e c i f i ed period of time, beginning with receipt of the f irs t sample in the Case or S D G . Note :
Laboratory QC sample frequencies are based on the SDG.
5.2 S a m p l e N u m b e r
The CLP sample number is a unique number that i d e n t i f i e s each sample under a CLP Analy t i ca l Services analytical
program. A CLP Analytical Services sample is de f ined by one sample matrix at one concentration level from one station
locat ion for each individual or set of analytical fract ions), provided the fractions are all requested from the same CL P
A n a l y t i c a l Service. The sample number is preprinted on adhesive labels and is provided by your R S C C , who routinel y
orders them from the CLASS contractor. Exhibit 5-1 shows examples of CLP A n a l y t i c a l Service sample labels. S a m p l e
numbers are comprised of a Regional letter code and sequential sample numbering. Regional l e t t er codes are listed i n
Exhibit 5-2. Use only the label s provided to the Region in which you are sampling. It is your r e s p o n s i b i l i t y to assign
th i s critical s a m p l e number correctly and to transcribe it accurately on the a p p r o p r i a t e documentation. Place
the label on the appropriate sample container and transcribe the sample number onto the sample tag and T R / C O C
(Track ing Repor t /Chain of Cus tody) form. The unique sample number must only be used for one sample. Destroy all
unused l a b e l s to prevent dupl i cat ion of sample numbers. Do not add d ig i t s or hyphens to the CLP sample numbers.
If a d d i t i o n a l sample numbers are needed in the f i e l d , contact your R S C C . The sampler should consider p l a c i n g clear
tape over the adhesive labels as this procedure will he lp preserve the information on the adhesive labels. Sampler s
should at t empt to use the provided CLP sample numbers in numerical order [as much as p o s s i b l e ] . All samples must
have sample numbers on the label and tag, if tags are used. The use of sample tags is h igh ly recommended (see Section
5-3).
Organic S a m p l e Numbers
Organic sample numbers are f iv e characters long and have the format X X X X X . The first l e t t er indicates the Region,
the remaining letters and numbers are used for sequential sample numbering (see Exhibits 5-1 and 5-2). Organic sample
numbers are preprinted on labels. For the organic fractions, there are ten labels four for s emivolat i l e s (labeled
extractables), two for vo la t i l e s , and four are blank ( f o r p e s t i c i d e s /Aroc l o r s and extra sample volume). Remember that
the unique sample number must only be used for one sample. Destroy all unused labe l s to prevent d u p l i c a t i o n of sample
numbers.
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Inorganic S a m p l e Number s
Inorganic sample numbers are six characters long and have the format M X X X X X The "M" indicates that this sample
is inorganic, the second le t ter indicates the Region, and the remaining letters and numbers are used for sequential sample
numbering (see Exiiibits 5-1 and 5-2). Inorganic sample numbers are preprinted on labe l s , seven labels per strip. Tw
labels are for total metals, two for cyanide and three blanks ( f o r extra sample volume). According to CLP guide l ine s ,
each individual inorganic sample may be analyzed for total metal s or dissolved metals , but not both. That is, sample
collected for total metal and dis solved metal analyses must receive separate (unique) sample numbers. Remember that
the unique sample number must only be used for one sample. Pestroy alhmused sarnpj eJabe l s_.
Exhib i t 5-1. CLP A n a l y t i c a l Service s S a m p l e Labels

Organic Inorganic

B L H O l - S e m t v o l a t t l c
B I . H 0 1 - S c t n t v o t a t i k
B L H O l - S e m i v o l s t i l e
B L H O l - S c m i v o l a t i l e
B L H O l - VGA
B L H O l - VOA
B L H O l • P e s t i c i d e / A r o c l o r
B L H O l -
B L H O l
[Blanks may be i n c l u d e d ]

MB J T 0 1 - T o t a l Meuli
MBJT01 - T o t a l M e t a l s
MBJTOt - Cyanide
MBJT01 - Cyanide
M B J T 0 1
M B J T 0 1
M B J T 0 1

[Blanks may be i n c l u d e d ]

Exhib i t 5-2. CLP A n a l y t i c a l Services Regional Letter Code s

R E G I O N
I
n
in
I V
V

VI
vn

V I I I
IX
X

L E T T E R CODE
O R G A N I C

A
B
C
D
E
F
G
H
Y
J

I N O R G A N I C
MA
MB
MC
MD
ME
MF
MG
MH
MY
MJ
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5.3 S a m p l e Tag
To support the use of sample data in potential enforcement actions, samples should be i d e n t i f i e d according to EPA
N a t i o n a l Enforcement Inves t igat ions Center (NEIC) sample control guidelines. NEIC recommends that samples other
than in situ measurements (e.g., pH, temperature, conductivity) be ident i f i ed with a sample tag. Each sample aliquo t
removed f rom a hazardous waste site to be transferred to a laboratory for analysis should, therefore, be i d e n t i f i e d with
a sample tag. The sample tag is returned to the Region by the laboratory along with the corresponding data package
as physical evidence of sample receipt and analysis.
Check with your authorized requestor (RSCC or Project Manager, it will vary among the Regions) to determine th e
availability of and the spec i f i c requirements for sample tags. Tie a sample tag on each sample container. (See Section
6.0, S a m p l e Packaging and S h i p p i n g for tying procedures.) Exhibit 5-3 is an example of a sample tag. Exhibit 5-4
contains instructions for c ompl e t ing a sample tag.
S e c t i o n 6.1, S a m p l e Packaging, contains addi t ional information on sample tags
Exhibi t 5-3. S a m p l e Tag

P r o j e c t Cod« 2
zi3no.o

a «-sj 0
^ Zro o

up-
en01
0̂
2p

S u t o n No. o
26

Station LocauonncNiroftM5 wru. *z&zeur zeooN +n

Remarks;
CAXN

O.1746 
**"

2ATYLZ 
NO. niFftOl

Pesticides

<O>o
<Dt*
o"(n

Mo./Daynrea4
8/9/97
7

i

T i m e O
/ c o r

DcsiQrau: 6
Comp. CrabX

S a m p l e r ' s ( S i g n a t u r e s ) Q
Qpfvn Qa/njz*

O•<a3a.o

X

Zasf i T

Phenollcs
COD. TOO. Nu&lents

*2 fflS 8cfl O_ >3|.£5
"Sw =~ f r

A
N

A
LYSES 

O
i—

Preservative:
YQQ 

N[ZD 0>

.
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Exhibi t 5-4. S a m p l e Tag Ins t ru c t i on s

S T E P S
S T E P l
S T E P 2

S T E P 3
S T E P 4
S T E P S
S T E P 6
S T E P ?
S T E P S
S T E P 9

I N S T R U C T I O N S
Under the "Remarks "heading, record the CLP CMC number and s a m p l e number.
Record the p r o j e c t code (e.g., contract number, work assignment number, Interagency Agreement number,
etc.) assigned by EPA._______________ ___________________________
1 inter the s ta t ion number assigned by the s a m p l i n g t«m coordinator.
Record the month, day, and year of l a m p l c collect ion.
Enter the mi l i tary time of s ampl e c o l l e c t i o n , e.g..j3:01 for 1:01 p.m.
Place an "X" to indicate composite or grab i am pi ft.
Record the station l o ca t i on ( d e s c r i p t i o n ) »i s p e c i f i e d in the pro j e c t p lan.
S i g n the l a m p l e tag with your name.
P l a c e an "X" in the box next to "yea" or "no" to ind i ca t e if a preservative was added to (he l ampl e .

S T E P 10 Under "analyses," place an "X" in the box next to f l i c parameters for which the l a m p l e is to be analyzed.
N o t e : Leave the box for "laboratory sampl e number" blank.

5.4 T r a f f i c R e p o r t / C h a i n - o f - C u s t o d y Forms
The organic and inorganic traffic report/chain-of-custody (TR/COC) forms enable the CLASS contractor and the Region
to track CLP Anal>tical Services sample s and ensure that the sample s are shipped to the appropr ia t e contract laboratory.
The T R / C O C f o r m is f u n c t i o n a l l y s imilar to a pack ing s l i p that accompanies a sh ipment of goods. The T R / C O C
form includes a chain-of-custody record located at the bottom of the form. The form is used as physical evidence of
sample custody. E P A - N E I C guidel ines s p e c i f y that o f f i c i a l custody of samples must be maintained and documented
f r om the time of co l l e c t i on until the time the samples are introduced as evidence in the event of l i t iga t i on . The sampl er
is r e s p o n s i b l e for the care and cu s t ody of the s a m p l e until s a m p l e sh ipment A sample is considered to be in you r
custody if any of the f o l l o w i n g criteria are met:

• The sample is in your possession or is in your view a f t e r being in your possession;
• The sample was in your possession and then locked up or sealed to prevent tampering; or
• You have p l a c e d the sample in a secured area.

Document CLP A n a l y t i c a l Services organic, inorganic samples on separate CLP T R / C O C forms. T R / C O C forms must
be completed for every shipment of CLP Analytical Services samples to a contract laboratory. Use I n d e l i b l e ink only,
no peDci l (a ball po int pen is best)! Make corrections by drawing a line through and ini t ial ing and dating the error,

then enter the correct information. Erasures are not a l l owed! Each T R / C O C form should be imprinted. Each
TR/COC form dociments up to 10 sample s per Case number and sample shipment
A separate T R / C O C form must accompany each cooler for each d a i l y shipment The T R / C O C forms must address a! 1
samples in that cooler, but not address samples in any other cooler. This practice maintains the chain-of-custody for
all samples in case of mis-shipment.
I n s t r u c t i o n s summarizing CLP sample volumes, packag ing and reporting requirements are printed on the back of th e
T R / C O C forms.
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Any errors on the T R / C O C forms should be immediately reported to the authorized R S C C or CLASS personnel who
can then inform the laboratory. The fas ter such problems are i d e n t i f i e d , the fa s t e r they can be corrected and critical
delays in sample analysis may be avoided. See Section 7.0, Communication Network.
Exhibits 5-5, and 5-6 are examples of completed T R / C O C forms. Exhibit 5-7 provides step-by-step instructions for
f i l l i n g out the organic and inorganic TR/COC forms. Exhibit 5-8 provides purpose codes for the forms. Sampler s may
f ind it h e l p f u l to carry these instructions to the f i e l d . S i t e managers should consider append ing these instructions to the
S A P .
A f t e r you have properly completed the T R / C O C form, place the bottom two copies (white and yellow for organic an d
inorganic s ampl e s) in a p l a s t i c bag, then tape the bag to the inside of the sample cooler lid. The second copy (pink fo r
organic and inorganic sample s) must be returned to the CLASS contractor within f iv e days of sample shipment The
address of the CLASS contractor is provided in Exhibit 7-3. The top copy (blue for organic and green for inorganic)
should be sent to des ignated Regional personnel.
N o t e : All sample s in a cooler must be recorded on a T R / C O C f o r m inside the cooler and each unique sampl e
number should be l i s t ed on only one T R / C O C form. (In the case where ah'quots of the same sample are collected
at d i f f e r e n t times [as may occur when well deve lopment is very slow] and shipped sequential ly, fract ions may be give n
d i f f e r e n t sample numbers. If fract ions are given unique sample numbers, it w i l l be necessary for the Region to track
the frac t ions and maintain the knowledge that the f rac t i on s are from the same sample.) If all containers necessary for
the analysis of 10 samples cannot fit into one cooler, divide samples into more coolers, making sure that all containers
for each sample are in the same cooler. Place corresponding sample documentation into each cooler. IF MORE THAN

ONE T R / C O C FORM IS U S E D FOR THE S A M P L E S IN ONE COOLER, then all of the forms must have complete
header information and signatures.
5.5 F i e l d Operat ions Records Management S y s t e m
In an e f f o r t to streamline the resource intensive f i e l d documentation func t ions that occur during sampling activities,
E P A - N E I C , at the request of the AOC, developed the F i e l d Operations Records Management System n ( F O R M S II) .
FORMS II is so f tware that f a c i l i t a t e s the capture of f i e l d information during sampl ing events, and automates the
production of bottle labe l s , sample tags, bo t t l e - sp e c i f i c custody seals, chain-of-custody records, cooler seals, PRP sample
rece ipt records, and f i e l d reports, FORMS II enables f i e l d personnel to download data to the laboratory, R S C C , an d
Regional users. FORMS II design features include the fol lowing:

Hardware p o r t a b i l i r v / c o m p a t i b i l i t v / v e r s a t i l i t y
Because f i e l d samplers cannot guarantee access to an AC power source or a stable computer working environment ,
FORMS II is c ompat ib l e with existing portable hardware inc lud ing portable computers, portable printers, and
portable bar code scanning devices. W h i l e FORMS II is mouse-compatible, unknown f i e l d conditions prohibit
FORMS II reliance on a mouse; but other point ing devices may be useful .
FORMS II uses hardware units s p e c i a l l y selected to minimize the likelihood of fai lure or downtime as a result of
adverse f i e l d conditions.
Bar code app l i ca t i on
FORMS II uses bar code technology to accelerate the sample packing process for sample shipment to CLP
laboratories. In add i t i on , laboratory personnel may use the sample bo t t l e bar codes to f a c i l i t a t e receipt and
associated records management activities.
F l e x i b i l i t y f o r m u l t i p l e s ampl er s / sampl e s
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Field samplers and f i e l d sampling organizations o f t en use unique numbering and id en t i f i ca t i on schemes in a d d i t i o n
to the CLP sample numbers when col lec t ing samples. T h e y also vaiy in their approach to many other activities.
For that reason, FORMS n design includes choices for id en t i f i ca t i on scheme, activity names, label ing information,
and number and type s of l a b e l s / t a g s / s e a l s .

S a m p l e Definit ions
FORMS n design is based on f i e l d sample, QC sample, and analytical frac t ion de f ini t ions that are consistent with

those provided in Elect ion 3.0, S a m p l e Col lec t ion. FORMS II improves f i e l d time management, standardizes
information management, and captures collection information in an electronic format early in the f i e l d sampling
process. Estimated training time for new FORMS II users is less than two hours. FORMS II is currently managed

by AOC. If you are interested in using FORMS II, please contact AOC at (703) 603-8870.
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Exhibit 5-5, Organic T R / C O C Form E x a m p l e (Cont inued)

Organic T r a f f i c R e p o r t / C h a i n of Cus tody Form Instruction*
i rcpUtci** both, the individual Traffic R*pnn and EPA Chain ofCuxtody Record.

Firir. »,-k«tm A
;

Extoctooto

•J X BO Hi. A i f t aQuas tBot l t o

• 1 X 1 U h n A m seonBottM

vownc frtayas0-ow Lover > nn

• x 5^v.w.ioc Mournt^tatsja

n ?X 131) nil.V i m l l i UW J i t
iSoi vO*

H f Q H C O N C E N T R A T I O N S A M P U C O L L E C T I O NR E Q U I R E M E N T S

1. Organic S f t i r i p l e CoDcctlon Requirement*• Pl^iuc ( n t l t i n l K which Bample(B) are to be u»ed for laborulury QC ( M u L r i x S p l k e / M a u U S p i k e Dupl i ca t e).• S h i p medium and high concentration A a m p l r s In mr.tal rana.« Aqueous K i r a p l e s nrqiiirr. one t r ip l r-vo lume a a m p l t per twenty for Matrix S p l k r / M a t r i x S p i k e D u p l i t a l i .• Oily sample can not be analyzed under the Cunlnici Laboratory Program A i t a l y t i o a l S r r v l f r a (CLPAS) program.
2. Cooler and S u n p l e Documentation• C o m p l e t e till section* of the T r a f f i c Repor t /Chain of Custody Form - Pn.-si» f i rmly with H ball point pen to ensureL h a L carbon copie s are legible . Check Uie i n f o n t u i t i n n and rorrcrt any errors.• I lease remember to c ompl e t e Itie C h a i n of Cus tody U i f o r m a t l o n on the form.• Seal the two sets of laboratory T r a f f i c Repor t /Chain of Cutt iuOy F u r n i ^nplps In a p l a s t i c b a f t . I n c l u d e a returnaddress ami a mrthod for returning Ihe cooler. T U p e UnJ o r n f p r cooler l id.• Sea) each <:ontalner in s» p l a a t l c b«fl.• Pack medium nnd l i l f i h concenlmUun sample* In melul cans.• Cool low wAters to ** C. Cooling of low aolla Is o p t l o n t d . IK* not cuut n i e t l l u m fir high concentration waters andscriU.• Separate un<l s«mnjnd cooler contents with vennicullte or rqulvul^• Seid I he r j i o l r r . over lapping the ltd and body with custody seals.• Mat! C L A S S the pink copy of the T r a f f i c Report/Chain ol Cus tody Form w i l h t n 5 tiny*.
3. S a m p l e Shipment wad Reporting• AH relevent I*epartmcnt of TransporUiUon reyi i l i iUons roust! bo f o l l o w r d w h f f n s h i p p i n g samples.• P H O N K I N A L L S H I P M E N T S 1 M M E O I A T B I . Y n > C L A S S ( o r t o RSCC. t f I n a t r u c t c d )Required information:("one NumberI J a t c shippedNumber of sample s by concentration, matrix and unuh/sci*.Carrier and atrbUl numberNext planned shrpnt tnLLeave youi name and a number where you can be reached.• I n f v n n n M n n for S A T U R D A Y DELTVEFUKS t n i m l . br; phoned in by 3:OO PM lE^atcm) the prwci l ing KK1DAY.• H r p o r t am delays or change* of acope (I.e . . changes In number u f t m m p l c a to ho c o l l e c t e d , matrix changes, e t c . )• CALL I F Y < J U H A V E A N Y Q U E S T I O N SContract Laboratory Analytical Services S u p p o r t3OO N o n h Lee StreetAlexandria. VA 233X4Phone: I7O3) 519-12OOF A X ; I 7 O 3 ] 519-B62e
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Exhibi t 5-6. Inorganic T R / C O C Fonn E x a m p l e (Cont inued)

Inorganic T r » J f l c Repor t /Chain of Custody Form Instructions
Thtsjbrm replaces both the individual Traffic Report and EPA Chain ojCustody Hccord.

S3S?
M9fcM>»cMlt 1 Uta)

l & o r

Cvortdo

CyartdoArx^yA I ft at

Jar
I X l - U t w

ORI X S O O r t .

woe-Mourn donJqr

MetukanU DD C OK

H I G H C O N C E N T R A T I O N S A M P L E C O U E C T T O NR E Q U I R E M E N T S
Conloki* TppalampMi

K t o t d t a n d* Anatyt f* 1X ^01 WtJfr-MOUth( i t a o J c r

1. Inorgtnl c S A i n p l e Col l o c tLon• Please I n d i c a t e which saraplc(sl arrt to be used for laboratory QC {Matrix Spike / D u p l i c a t e ) .• Aqueous samples require onf double-volume sample per twcmy for laboratory M a t r i x / S p i k e Duplicate.• Preserve low level waler aaniplcs:T o t a l m e t a l ' ! Preserve with HNO., to pH & 2IMssolve n w t a l f i Preserve with UNO. to pH s 2 af t er Qherlnfl through a 0.4-S nm Rller.O>-«nldr. Preserve with 10 N NaOH to pH > 12• Oily s a m p l e s can not be analyzed under Lht Contract Laboratory Program Analytical Services (CLPAS) program.• S h i p tiiccuum and high concenlralion sample s in metal cans.
2. Coaler and S a m p l e Documentation• C o m p l e t e al l sections of the T r a f f i r Repor t /Chain uf Cus tody Form - PITS'!! f i r m l y with o ball point pen toensure that carbon copies «rr l eg ib l e . Check the information and correct any errors.• Please remember to c omple t e the Chain of C u s t o d y I n f o r m a t i o n on the f orm,• Stoil l l i c two nets of laboratory Traffic. R r p o r l / C h a i n of Cualodv Form copies In a p l a s t i c bn̂ . I n c l u d e n r f t n j maddress and ;i method (or t T h j r n t n g the cooler. T a p e bag under cooler fill.• Seal each container in a p l a s t i c bag.• Park mediuu-n uiid high concentralion sample* in mrial rans.• Cool low waters to -1* C. Cooling of low so i ln is o p t i o n a l . Do not cool medium or high concentration waters »ndsoils.• S e p a r a t e and surround cooler contents with vennivulilc or cq iuva l e i i i p a r k a g t n g .• Sea) the cnnlcr. ovrr lapplng the lid and body wi(h custody «c«ls.» M a l l Cl^SS the p ink copy of the T r a f f i c R e p o r t / C h a i n of Cu<wr>dy Form wl lh in 5 days.
3. S a m p l e Shipment and Reporting• All relevant D e j t t i r t n i c m of T r a n s p o r t a t i o n regulations must be f o l l o w e d wlirn s h i p p i n g samples.• P H O N E LN ALL S i n P M E N T S 1MMK1JLATELY TO C L A S S (or lu R S C C , i t I n s t r u c t e d )Required i r i f o r m a L t u n :C M I S C N u m b e rDale v l i i p p e r tN u m h r r of tuunple s by concmlntt loi i . ma tr i x nnd anolyves.Carr i er and airbill numberNcxl planned shipmentLt-Mvc your n ime and a number where vou can br rraehed.• I n f o r m a t i o n (or S A T U R D A Y D E L I V E R I E S must hr phoned In by 3:00 PM (EaaU-m) Uic p r e n r d l n g KK1DAY.• Report tiny d e lay s or changes of scope (i.e.. chaiifics in number of sample s to be colled-wi. matrix changes, r.ie.)• CALL I F Y O U H A V E A N Y Q U E S T I O N SContract Laboratory Analytical Service* Supporr3OO N o r t h Let- StreetAlexandria. VA 22314Phuiic: 1703] 510-1200FAX: (703] 519-882B

S FPRP - Commercial Potent ia l ly• Reaponsbto Party8T - Srnia' FED - F e d M l Facili ty

CLEMPA . Rarly Actton P f r t m l n H t v• AssessmentREU

51 - EESI - Expanded SltB
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Exhibit 5-7. Organic and Inorganic T r a f f i c R e p o r t / C h a i n - o f - C u s t o d y F o r m s Ins truc t i on s
S T E P

S T E P 1
S T E P 2
S T E P S

S T E P 4

S T E P S

S T E P 6
S T E P ?

S T E P S

S T E P 9

S T E P 10

S T E P 11
S T E P 12
S T E P 13

S T E P 14

S T E P I S
S T E P 16

S T E P 17
S T E P 18

I N S T R U C T I O N S
The S AS Order number is no longer a p p l i c a b l e . Leave this box blank.
Record the Cue number that ha* been assigned to the s a m p l i n g event
Transcribe the project codes and tite information. Enter the project and account codes assigned to the project by
the R S C C s or EPA S i t e Manager*. Record the s i te name, city, state, and iitc sp i l l ID (assigned by your Region).
T h i s part of the form U desensitized and will not print on the laboratory copies, All s i te information must be
kept conf ident ia l .

Record your Region number and the name of your sampling company. Print your name and include your
signature in the space f o l l o w i n g . A d d i t i o n a l space for sampler signatures is provided for in the area designated
as S t e p 23.

Place a check mark in the appropr ia t e box for f u n d i n g lead under the column labeled "Lead." Place another
check mark under either the "Early Action" or"Long-Tenn Action" columns for sampling e f f o r t . Two boxes

must be checked in this area. Note that RCRA is an example of a f ed era l lead sampl ing activity. Purpose codes
arc described in Exhibit 5-8.
Record the date s h i p p e d , the carrier name (e.g., Federal Express, Purolator or Airborne) and the air bill number.
Record the name and f u l l address of the contract laboratory. Enter the name of the sampl e custodian or CLP
contact. If contact name is unknown, write "CLP S a m p l e Custodian."
Transcribe the CLP s a m p l e number from the preprinted s a m p l e label s exac t ly as it appears. Do not add hyphens,
extra zeros, characters, or d i g i t s .
Record the appropriate matrix code from the choices l i s ted in box number 6 on the form. If the Region b
s h i p p i n g a quality control (QC) sampl e such as a f i e l d blank, coolant blank, trip blank, spike, dupl icate , or
performance evaluation sample , then " F i e l d QC" should be entered as the matrix for that sample . However, if

the Region wishes to keep the QC sample blind to the laboratory [this is recommended], then the tampler thould
enter either "}," "2," or "3" for -water QC samples, and "5" for soil/sediment QC samples as the matrix code in
Column A, "Matrix."
Enter the estimated sampl e concentration. For organic sample s , enter "L" for low/medium aqueous samples, "L"
for low concentration solid sample s , and "M" for medium concentration solid sample s . For inorganics, enter "L"
for low concentration sample s , "M" for medium concentration, and "H" for high concentration.
Enter the s a m p l e type, either compos i t e or grab.
Record the type of preservative, using the codes from box number 7 on Ihe form.
In the analysis columns, make a check mark for each frac t i on to be analyzed (It is not necessary to write the
number of s ampl e containers used.) Organic) fract ions are volati le*, s emivolat i l e s , and p e s t i c i d e s / A r o c l o r s ;
Inorganic f rac t ions are total metal s , d i s so lved metal s , and cyanide. For each individual inorganic sample , you
may request either total metal or dis solved metal analyses, but not both. T h a t is, sampl e s c o l l e c t e d for total

metal and dissolved metal analyses must receive separate (unique) sample numbers. Note: Your form may also
contain fu tur e or recently di scontinued frac t ion analyses.

Transcribe the Region-spec i f i c tracking numbers or tag numbers designated by the RSCC. If pos s ib le , til tag
numbers for each CLP sampl e should be on one line. If several tags with consecutive numbers are used for one

sample, the first number must be complete ly transcribed. Remaining lag numbers in the sequence can either be
represented by including only those numbers that are unique (separated by commas) or by l i s t i n g the f i r s t and
last numbers of the sequence, separated by a dash. The TR/COC form entries should make it clear which tag
number corresponds to which fract ion.
Enter the station location number.
Record the month, day, year, and time, in mili tary s tyle (e.g., 1600 hours = 4:00 p.m.), of s a m p l e collection.
T h i s may make f i e l d QC sampl e s (e.g., d u p l i c a t e s ) non-blind to the laboratory.
Enter the corresponding organic or inorganic CLP s a m p l e number, if a p p l i c a b l e .
Enter your in i t ia l s .
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Exhibit 5-8. Purpo s e Code s

F U N D I N G A C T I V I T Y
F u n d i n g Lead

Early Act ion

Long-Term Action

CODE
S F
PRP
ST
FED
CLEM
PA
REM
RI
S I
E S I
FS
RD
RA
O&M
N P L D

D E F I N I T I O N
S u p e r f u n d
P o t e n t i a l l y Respons ib l e Party
S t a t e
Federal
C l a s s i c Emergency
Prel iminary Assessment
Removal
Remedial Invest igat ion
S i t e I n s p e c t i o n
E x p a n d e d S i t e I n s p e c t i o n
F e a s i b i l i t y S t u d y
Remedial Design
Remedial Action
Operations and Maintenance
Nationa l Priorities List Delete

5.6 C u s t o d y Seal
The cus tody seal is used to seal sample containers before they are placed into the cooler. Custody seals are also place d
across the cooler opening a f t e r the cooler has been proper ly secured. The purpose of a custody seal is to indicate that
the sample has not ibeen tampered with prior to analysis. There fore , for potential l i t iga t i on purposes, you must sign and
da t e the custody seal. It is a good practice to p lace the seal so that it is the signature that would be broken if th e
sampl e / coo l e r were opened (e.g., place the signature across the coo l er/ sample opening). Contact your authorized
requestor or R S C C to obtain custody seals. Note: The space for " S a m p l e No." does not need to be f i l l e d out on custody
seals placed across the cooler opening. An example of a signed custody seal is shown in Exhibit 5-9. Because the use
of custody seals varies between Regions, always refer to Regional guidance.
Exhibi t 5-9. C u s t o d y Seal

-*,. UNITED STATESrf <rtk v anf*o*«eniAi pHOTEcnoNAOEncvf ^ i ^ j O f ¥ C t A L S A M P L E S E A L

S""*£wa m^ ô/slGN*nm6 fyt^ty***. "Srtsx
P f l W T N A M E A N D T I T L EJOIN JONC2 TCCtlNIOAN SEA
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ROK

EN 
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e3
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6 . 0 S A M P L E P A C K A G I N G A N D S H I P P I N G
6.1 S a m p l e Packaging
F o l l o w all state and Federal regulations governing environmental sample packaging and shipment Ship according to

U.S. Department of Transportation (DOT) and International Air Transportat ion Association (IATA) regulations. Th e
f o l l o w i n g sample packaging and sh ipp ing procedures need to be considered as minimum requirements. For some
samples and sh ipp ing situations, these requirements may need to be exceeded.

• The site name should not appear on any documentation sent to the CLP laboratory.
• Aqueous samples for inorganic sample s and volati le organic analysis may require chemical preservation.

N o t e that the Regions may have s l i g h t l y d i f f e r e n t requirements for the preservation of samples for volatil e
analysis, so Regional requirements should be consulted. Refer to Section 3.8, Sample Preservation and
H o l d i n g Times, for these techniques be fore packaging.

• Check all l i d s / c a p s to make sure they are tight and will not leak. Place a completed custody seal over eac h
container l i d / c a p , except for vials for volatile samples where the custody seal must be wrapped around the
lid. (Note that the Regions may have s l i g h t l y d i f f e r e n t requirements for p l a c i n g custody seals and using tags,
so Regional requirements should also be consulted. For custody seals, the objec t ive is to p la c e the seals in
such a way that sample containers cannot be opened or tampered with without breaking the seal).

• Make sure sampl e label s are intact and covered with a piece of clear tape for protection. Tie on complete d
sample tags. Although there are no procedural requirements for tying on sample tags, a recommended
approach is to tie the tag onto the sample bottle with a string by wrapping the string around the neck of th e
sample bott le and then tying the string into a knot.

• Enclose the sample container in clear p la s t i c bag and seal the bag. Make sure the sample tags and labe l s ar e
vis ib le . See Exhibit 6-1. N o t e that if bubble wrap or other wrapping material will be p laced around the
labeled and tagged containers, write the sample number and fract ion (e.g., " B L H O l - V O C s " ) so that it is
visible on the outside of the wrap, and then place the wrapped container in a clear p l a s t i c bag and seal the

bag.
• Make sure that all samples that need to be kept cold (4+/-2°C) have been thoroughly cooled before p lac ing

in packing material so that the packing material serves to insulate the cold. Change the ice prior to shipment
as needed. I d e a l l y , pack the cooled samples into sh ipp ing containers that have already been chilled.

• Any soil/sediment samples suspected to be of medium/high concentration or containing dioxin must be
enclosed in a metal can with a c l ipped or scalable lid (e.g., paint cans) to achieve double containment of those
samples. Place suitable absorbent packing material around the sample container in the can. Make sure sample
is securely stored in can and the lid is sealed. Label the outer metal container with the sample number an d
f rac t i on of the sample inside. See Exhibit 6-1.

• Use a CLEAN waterproof metal or hard p la s t i c ice chests or coolers in good repair for sh ipp ing samples .
Remove the inapp l i cab l e previous sh ipp ing labels. Make sure any drain p l u g s are shut and seal p l u g s shut
on the inside and outside with a suitable tape such as duct tape. Line the cooler with p l a s t i c (e.g., large
heavy -duty garbage bag) before inserting samples.

• Ship samples at 4° +/- 2°C, place double-bagged ice on top of samples. Ice must be sealed in double p la s t i c
bags to prevent mel t ing ice from soaking the packing material. Loose ice must not be poured into the cooler.
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It is good practice to conduct an inventory of sample numbers, fractions, and containers when p lac ing
samples into the coolers, and then check the inventory against the corresponding T R / C O C form before
sealing the cooler to make sure that all samples and containers are present.
Pack the lined s h i p p i n g containers with noncombustible, absorbent packing material such as vermicuUte or
rock wool. Place the packing material on the bottom of the s h ipp ing container (inside the p l a s t i c liner) an d
around sampl e bottles or metal cans to avoid breakage during shipment Never use earth, ice, paper, or
s tyro f oam to pack samples. Earth is a contaminant, melted ice may cause complicat ions and allow the sample
containers to bang together when the s h i p p i n g container is moved, and s tyro foam presents a disposal problem
(it also may easily blow out of the shipping container at the site).
For sample s that need to be shipped at 4° +/-2°C, p l a c e double-bagged ice on top of samples and fill
remaining space with packing material. N o t e that if s ampl e bo t t l e s have been protected with packaging
material such as bubble wrap, then some double-bagged ice or ice packs may also be placed between

samples.
Use tape to securely fa s t en the top of the p l a s t i c used to line the s h i p p i n g container. It is a good idea to then
place a comple t ed custody seal around the top of the bag which contains the sample in case the outer seals
placed across the cooler lid are inadvertently damaged during shipment.
Enclose all sample documentation (i.e., T R / C O C , other chain-of-custody forms, and cooler return sh ippin g
docume nts) in a waterproof p l a s t i c bag, and tape the bag to the underside of the cooler l id. See Exhibit 6-2.
T h i s documentation should address all samples in the cooler, but not address samples in any other cooler.

If more than one cooler is being used, place separate sample documentation in each cooler.
Instruct ions for returning the cooler should be documented inside the cooler l id . Write a return name and
address for the sample cooler on the inside of the cooler lid in permanent ink to ensure return of the cooler.
T a p e the cooler shut using strapping tape over the hinges. Place completed custody seals across the top and
sides of the cooler lid so that lid cannot be opened without breaking the seal. See Exhibit 6-3.
Place clear tape over the seal to prevent inadvertent damage to the seal during shipment. Do not place clear
tape over the seals in a manner that would al low the seals to be l i f t e d off with the tape and then r e a f f i x e d
without breaking the seal.
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Exhibit 6-1. Sample Packaging

Custody ^"M, Clear plastic
Seat ./ \<--' t>ag

Sample "̂VJnS \
Container A T l r 1"^ /̂ I 'I ^ Sample

if 1 1 ~|——T—— SamDie

Exhibit 6-la. Sample Packaging
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Exhibit 6-2. Sample Cooler With Documentation

SAMPLE DOCUMENTATION A —^

\ \^—"—————P !

I ' ILJT ^w ^ :!L_____V ^
Exhibit 6-2a. Sample Cooler With Documentation

1

\^-^- ^. ̂
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Exhibit 6-3. S e a l e d Cooler

C U S T O D Y S E A L S

6 . 2 S a m p l e S h i p p i n g
Clearly label cooler and fill out appropriate sh ipp ing papers. Exhibit 6-4 shows the top of a cooler ready to be shipped.

• Place return address labels clearly on the outside of the cooler.
• If more than one cooler is being delivered to a laboratory, mark each cooler as" 1 of 2," "2 of 2," etc. An air

bil l should be f i l l e d out for each cooler being shipped. When addressing the air bill to ship samples, i d e n t i f y
the recipient as the "sample custodian."

• S h i p sample s through a commercial carrier, such as Federal Express, Purolator, or equivalent.
• Fill dut all required government and commercial carrier sh ipp ing papers according to DOT and IAT A

commercial carrier regulations.
• S h i p Jill samples by overnight delivery, in accordance with DOT and IATA regulations.

6.3 Potent ial S a m p l i n g Problems
Sometimes problems arise during sampling from improper sampl ing practices or other reasons. Some common
problems to watch out for are:

• Filling out paperwork incorrectly or incompletely.
• Using; the wrong Case number.
• C o l l e c t i n g less than the required sample volume.
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• S h i p p i n g samples to the wrong laboratory.
Exhibit 6-4. Top of Cooler

R e t u r n 'A d d r e s sLabel
Do net tamper I

A i r b i l l
CL
oIS

J Env. tab samples |

T a p e overhinge s

• Assigning the same CLP sample number to dissolved and total metals water samples collected from the same
location.

• Using incorrect sample containers.
• Improper ly f i l l i n g or packing sample containers.
• Preserving sample with incorrect preservative.
• Improper ly lab e l ing cooler.

T h e s e problems may delay sample analysis. If any of these problems occur, contact your RSCC or CLASS Coordinate r
immediately for instructions.
6.4 Report ing S a m p l e S h i p m e n t
Notify the authorized RSCC or CLASS personnel, as directed, of all sample shipments on the day of shipment Thi s
n o t i f i c a t i o n enables the CLASS contractor to track the shipment of samples from the f i e l d to the laboratory and ensure s
t imely laboratory receipt of samples. When cal l ing the CLASS contractor [General number: (703) 519-1200], provide
the f o l l o w i n g information:

• Your name, phone number, and Region.
• Case number of the projec t .
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9 • The label should be designed so that the laboratoiy can s imply place the already-completed label on the

cooler for shipment purposes.
H • The label should include third-party b i l l i n g information so that the transportation carrier is able to invoice

the correct sampling contractor. The laboratory should be informed of the identi ty of the carrier.

I
I
I
I
I
I

• Exact numbers) of samples (not number of containers), matrix(ces) and concentration(s) of samples shipped.
T y p e of analysis required.

• Laboratory(ies) to which samples were shipped.
• Carrier name and air bill numbers) for the shipment.
• Method of shipment (e.g., overnight, two day).
• Date of shipment.
• Suspected contaminants associated with the samples or site (e.g., dioxin, radio chemicals).
• I n f o r m a t i o n on completions, changes, de lays , continuations, etc., pertinent to the Case and sampl ing pro j e c t .

S a m p l e shipments made a f t e r 5 p.m. EST should be scheduled with the CLASS contractor at the start of business the
next day (8 a.m. EST). You must n o t i f y the CLASS contractor by 3 p.m. EST F r i d a y for s a m p l e s h i p m e n t s that
will be del ivered on Saturday. If the CLASS contractor cannot no t i fy the laboratory of a Saturday delivery, there may

not be anyone pnsent at the CLP laboratory to receive samples until Monday.
6.5 S a m p l e Coo l er Returns
Regional and Rejn'onal S u p p o r t Contractor Responsibili t ies
The EPA Regions and their support contractors are responsible for providing a mechanism for sh ipp ing empty sampl e
coolers from the CLP laboratories back to the originating sampling o f f i c e . AOC provides the f o l l o w i n g suggestions
to maintain consistency among cooler transportation programs:

• S a m p l i n g contractors should include a completed sh ipp ing label in the cooler, which can have any code d
information for tracking purposes.

• The label should consist of multi-copies so the laboratory and the sampl ing contractors can each retain one
for their records.

• To avoid confusion, each Region should attempt to use only a minimum number of d i f f e r e n t carriers.
• S u f f i c i e n t information should be included on the label to enable the sampling contractor to track use of the

b i l l ing number.
• The process should be as easy as possible for the laboratories.

Laboratory Responsibi l i t i e s
The laboratory is required to return sample coolers to the appropriate s ampl ing o f f i c e within 14 calendar days f o l l o w i n g
shipment receipt The laboratory should ensure that the account numbers provided by the Region are used only for the
return of Government-owned s h i p p i n g containers.
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Laboratories are required to remove packing and other materials from the coolers before each pick-up and are required
to ensure that the coolers are clean. Laboratories can determine from visual inspection if the coolers are clean. A n
authorized laboratory o f f i c i a l is required to sign and t e l e f a x the pick-up records to the designated transportation
contractor or sampler within two calendar days of cooler pick-up for return.
If laboratories do not f o l l o w the procedures, n o t i f y the TPO listed in Exhibit 7-1 for the Region where the laboratory
is located.
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7.0 COMMUNICATION N E T W O R K
T h i s section provides Regional contacts for questions or concerns regarding CLP Analyt i ca l Services sampl ing and.
analysis. Exhibit 7-1 li s t s names and te l ephone numbers for Regional Technical Project O f f i c e r s , who serve as the f ir s t
line of contact for the laboratory for all technical problem resolution. Exhibit 7-2 gives names, addresses, and t e l ephone
numbers of Regional primary R S C C s . These contacts are avai lable for CLP Analyt i ca l Services analytical requests and
serve as the first contact for information regarding sampling. Exhibit 7-3 gives names, addresses, and te l ephone
numbers of the CLASS Regional CLP Analyt i ca l Service contacts, who serve as a second contact for information
regarding sampling. The R S C C s and CLASS coordinators can advise samplers regarding problems that occur in the
f i e l d .
Exhibit 7-1. Regional Technical Projec t O f f i c e r s

Region

Region I
Region II
Region HI
Region IV
Region V
Region VI
Region VII
Region VIE
Region IX
Region X

Technical Pro j e c t O f f i c e r

Deb Szaro, Moira L a t a i l l e
Pat Sheridan
S t e v i e W i l d i n g
Gary Bennett
Brian Freeman
Ray F l o r e s
Larry Marchin
Steve C a l l i o
Steve Remaley
Bruce Woods

T e l e p h o n e
N u m b e r

(617)860-4312
(908)906-6169
( 4 1 0 ) 5 7 3 - 6 8 3 3
(706) 546-3287
( 3 1 2 ) 3 5 3 - 2 7 2 0
( 7 1 3 ) 9 8 3 - 2 1 3 9
( 9 1 3 ) 5 5 1 - 5 1 7 0
(303)312-7290
(415)744-1496
( 2 0 6 ) 5 5 3 - 1 1 9 3
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Exhibit 7-2. RSCC A d d r e s s e s and Contacts

Regional S a m p l e Control Centers
USEPA Region I, WMD
60 Westvoew Street
Lexington, MA 02173
USEPA Region n.ESD
2890 Woodbr idge Ave. Bldg. 209, MS220
Edison, NJ 08837
USEPA Region III, CRL
201 Defense Highway, Suite 200
A n n a p o l i s , MD 21401
USEPA Region IV, BSD
Env. Compliance Branch
Coll ege Station Road
Athens, GA 30613
U S E P A Region V, WMD
77 W. Jackson Blvd. (HSMC-5J)
Chicago, IL 60604
USEPA Region VI, Laboratory
1 0625 F a l l s t o n e Road
Houston, TX 77099
USEPA Region V n . E S D
25 Funston Rd.
Kansas C i t y , K S 66115
U S E P A Region V I I I , 8ES-MEB
999 18th St.
5th F l o o r
Denver, CO 80202
USEPA Region IX, 0PM, P-3-2
75 Hawthorne St.
San Francisco, CA 94105
U S E P A Region X . E S D
1200 S i x t h Ave. (M/S ES-095)
S e a t t l e , WA 98101

Primary R S C C '
Christine Clark
(617)860-4615

Phil Guarraia
(908)321-6697

Carolyn Sierra
(410)573-2755

Bill Bokey
(706) 546-3299

Cecilia Luckett
(312)886-1488

Myra Perez
(713)983-2130

Nicole Roblez
( 9 1 3 ) 5 5 1 - 5 1 3 0

Carol Beard
(303)312-6047

Gail Jones
(415)744-1498

Laura Cas t r i l l i
(206) 553-4323/1795

" Primary R S C C assignments are subject to change.
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Exhibi t 7-3. GLASS CLP Analyt i ca l Services Coordinator s J

Region

Region I
Region II
Region I I I
Region IV
Region V
Region VI
Region VII
Region VIE
Region IX
Region X

CLASS Regional Coordinator J

Neil Rogers
Neil Rogers
Carol S h a e f f e r
Carol S h a e f f e r
Mistie L l e w e l l y n
Mistie L l e w e l l y n
Mistie Ll ewe l lyn

Carol S h a e f f e r
N e i l Rogers
Neil Rogers

T e l e p h o n e
N u m b e r

( 7 0 3 ) 5 1 9 - 1 0 1 9
( 7 0 3 ) 5 1 9 - 1 0 1 9
( 7 0 3 ) 5 1 9 - 1 4 6 1
(703)519-1461
(703)519-1084
(703)519-1084
(703)519-1084
( 7 0 3 ) 5 1 9 - 1 4 6 1
( 7 0 3 ) 5 1 9 - 1 0 1 9
( 7 0 3 ) 5 1 9 - 1 0 1 9

1 The address for CLASS is Contract Laboratory Analyt i ca l Services S u p p o r t , P.O. Box 818,
Alexandr ia , VA, 22313. The phone number for CLASS is (703) 519-1200.2 The coordinator assignment is subject to change.
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8.0 G L O S S A R Y

AOC: Analytical Operations Center. The U . S . EPA Center which directs the national Contract Laboratory Program.
APO: Administrative Project Officer. The APOs are part of AOC and monitor laboratory performance, initiate contract
action and laboratory f u n d i n g , help resolve problems, and deve lop and design analytical services and methods.
A l i q u o t : A measured portion of a sample taken for analysis. One or more aliquots make up a sample.
Case: A f i n i t e , usually predetermined number of samples collected over a given time period from a part icular site. A
Case consists of one or more sample delivery groups (SDGs). See sample delivery group.
Case number: Number assigned to a set of CLP Analytical Services sample s by the CLASS contractor for trackin g
purposes.
CLASS: Contract Laboratory Analytical Services Support. The contractor-operated CLASS o f f i c e provides
management, operations, and administrative support to the CLP. The CLASS contractor schedules sample shipment
for CLP Analyt ical Services requests.

CLP: Contract L aboratory Program. The CLP provides analytical services to the 10 EPA Regions through contracte d
commercial laboratories.
CLPAS: Routine CLP Analytical Services performed by laboratories that have been awarded CLP government
contracts.
Concentrat ion: Defined as high, medium, or low and used to determine how much volume is col lec ted or the analytical
protocol to be f o l l o w e d .
Data turnaround time: The maximum length of time allowed for laboratories to submit analytical data to EPA in order
to avoid l iquidated damages. Data turnaround time begins at the validated time of sample receipt (VTSR) at the
laboratory.
DOT: Department of Transportation.
F r a c t i o n : A spec i f i c subunit of an analytical protocol. For example, for low/medium organics, the fract ions are
v o l a t i l e s , semivolati le s , and pe s t i c ide s /Aroclor s .
F O R M S II: FORMS II is software that f a c i l i t a t e s the capture of f i e l d information during sampling events, and
automates the production of bottle labels, sample tags, bo t t l e - sp e c i f i c custody seals, chain-of-custody records, cooler
seals, PRP sample receipt records, and f i e l d reports.
H e a d s p a c e : Air pocket in a VOA vial.
H o l d i n g time: The maximum amount of time a sample may be stored before analysis.
IATA: Internat ional Air Transportation Association.
M a t r i x : The princ ipal material of which the sample is composed of, usually water or soil/sediment for CLP Analytica 1
Services samples.
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NEIC: National Enforcement Inves t igat ions Center, a part of EPA, which is support ing the Agency's enforcement
program, located in Denver, Colorado.
Preservative: A chemical added to inorganic and vo la t i l e water samples to maintain the integrity of the sample. Som e
common preservaiives include nitric acid, hydrochloric acid, and sodium hydroxide.
QC S a m p l e s : S a m p l e s used to estimate the precision and accuracy of analytical results in the f i e l d and in the
laboratory.
R S C C : Regional S a m p l e Control Center. The R S C C coordinates Regional sampling e f f o r t s .
S a m p l e : A single, discrete portion of the environment collected from a spe c i f i ed physical location at a sp e c i f i c time.
The single sampl e may be placed in m u l t i p l e vessels. The aliquots are i d en t i f i ed by the same sample number.
S a m p l e container: The individual bo t t l e that contains the sample or an aliquot of the sample. The type of sample
container varies for d i f f e r e n t sample f rac t ions and concentrations.
S a m p l e cu s t ody: Legal possession of and responsibility for an EPA sample. Documentation of sample custody i s
maintained on the ch ain-of-custody part of the t r a f f i c report or packing list The sample is in your custody if any of th e
f o l l o w i n g criteria ire met: 1) the sample is in your possession or is in your view af t er being in your possession, 2) the
sample was in your possession and then locked up or sealed to prevent tampering, or 3) you have p lac ed the sample in

a secured area.
S a m p l e labe l: Adhesive labe l s di s tr ibuted by the R S C C that provide the sample numbers to be assigned to the samples.
S a m p l e number: The sample number from the sample label that i d e n t i f i e s the sample or an aliquot of the sample.
S D G : The sample delivery group (SDG) is a unit within a Case that is used to i d e n t i f y a group of sample s for delivery.
An SDG is de f ined as one of the f o l l o w i n g , whichever comes firs t:

• all samples within a Case, or
• every set of 20 f i e l d samples within a Case, or
• all f i e l d samples in a Case which are received at a laboratory during a spe c i f i ed period of time, beginning

with receipt of the f irst sample in the Case or SDG.
SOW: Statement of work. T h i s document spec i f i e s how laboratories analyze samples under a particular CLP analytical
program.
S t a t i o n location: The spe c i f i c location where samples are collected on a site.
TAL: Targe t Analyt e List TALs list the target anah/te s to test for in inorganic analyses.
T C L : Target Compound List. TCLs list the target compounds to test for in organic analyses.
TPO: Regional Technical Project Off i c er . The TPO monitors the activities of the contract laboratories located in his
or her Region.
T R / C O C : CLP Analyt ical Services Traffic Report/Chain of Custody form. Thi s form is used to track CLP Analytica 1
Services samples f r o m sample col lec t ion to sample receipt by the laboratory.
Volume: The amount of sample collected. Volume requirements d i f f e r between CLP Analytical Services programs ,
matrices, f rac t i ons , and concentrations.
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VOA: Volat i l e Organic compound Analysis. Used synonymously with VOC.
V O C : V o l a t i l e Organic Compound.
VTSR: Veri f i ed Time o f S a m p l e Receipt
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9.0 EPA R E F E R E N C E D O C U M E N T S

Copie s of the EPA Reference documents may be obtained from:
Nationa l Technical Informat ion Service
U.S. Departmimt of Commerce
5285 Port Royal Road
S p r i n g f i e l d , VA 22161

• (703)487-46f>0
U.S. EPA, "The Data Quality Objectives process for Environmental Decisions," QAMS EPA Q A / G 4 .

• U.S. EPA, "The Data Quality Objectives process for Superfund," EPA540-R-93-071.

I U . S . EPA, "EPA Requirements for Quality Assurance Project Plans for Environmental Data Operations," EPA Q A / R 5 ,
Draft Interim Final, August 1994.
U.S. EPA, "EPA Requirements for Quality Management Plans," QAMS Interim F i n a l , 8/94.

• U . S . EPA, "User's; Guide to the Contract Laboratory Program," E P A / 5 4 0 / P - 9 1/002, 1991.
• U . S . EPA, Compendium of ERT S u r f a c e Water and Sediment S a m p l i n g Procedures, E P A / 5 4 0 / P - 9 1 / 0 0 5 .

U.S. EPA, Compendium of ERT Soil S a m p l i n g and Surface Geophysics Procedures, EPA/540/P-9 1/006.
U.S. EPA, Compendium of ERT Groundwater S a m p l i n g Procedures, EPA/540/P-91/007 .
U . S . EPA, Soil S a m p l i n g and Analysi s for V o l a t i l e Organic Compounds, EP A/540/4-9 1/001.
U.S. EPA, Technical N o t e s on Drinking Water Methods, EPA/600/R-94/173.
Specifications and Guidance for Contaminant-Free Sample Containers, December 1 992, O S W E R Directive 92.0-05A.
Current CLP Statements of Work are available through NTIS and the CLU-IN Bulletin Board [ S y s t e m Operator at (301)
589-8368] on the Internet (via t e lne t) at C L U - I N . E P A . G O V .
US Army Corps of Engineers. Requirements for the Preparation of S a m p l i n g and Analys i s Plans, Draft, June 30,1 994.
EM 200- 1-3.
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U n i t e d S t a t e sEnv ironmenta l P r o t e c t i o nA g e n c y ____
O f f i c e o fS o l i d W a s t e a n dEmergency Response P u b l i c a t i o n 9240 .0-08FSCA u g u s t 1999________

SrEPA M u l t i - M e d i a , M u l t i - C o n c e n t r a t i o n ,
Organic A n a l y t i c a l Service f or
S u p e r f u n d (OLM03.2)

O f f i c e o f Emergency and Remedia l ResponseA n a l y t i c a l O p e r a t i o n s V D a t a Q u a l i t y Cent er ( 5 2 0 4 G ) Quick R e f e r e n c e F a c t S h e e t

Under the l e g i s l a t i v e authority granted to the U.S. Environmental Protection Agency (EPA) under the Comprehensive
Environmental Response, Compensa t i on , and L i a b i l i t y Act of 1980 (CERCLA) and the S u p e r f u n d Amendments and
Reauthorization Act of 1986 (SARA), EPA d e v e l o p s standardized analyt ical methods for the measurement of various p o l l u t a n t s
in environmental sample s f r om known or suspected hazardous waste sites. Among the p o l l u t a n t s that are of concern to the EPA
at such si te s , are a series of v o l a t i l e , s e m i v o l a t i l e , and p e s t i c i d e / A r o c l o r ( p e s t i c i d e / P C B ) compounds that are analyzed using
gas chromatography c oup l ed with mass spectrometry (GC/MS) and gas chromatography with an electron capture detec tor
(GC/ECD). The Analyt ical Operations\Data Qual i ty Center (AOC) of the O f f i c e of Emergency and Remedial Response
(OERR) o f f e r s £in ana ly t i ca l service that prov id e s data f r om the analys i s of water and s o i l / s e d i m e n t sampl e s for organic
compounds for use in the S u p e r f u n d dec i s ion-making process. Through a series of s tandardized procedures and a strict
cha in-o f- cu s t ody, the organic a n a l y t i c a l service produces data of known and documented quali ty. T h i s service is a v a i l a b l e
through the S u p e r f u n d Contract Laboratory Program (CLP)._________________________________

D E S C R I P T I O N O F S E R V I C E S
The organic a n a l y t i c a l service provide s a technical and
contractual framework for laboratories t o a p p l y EPA/CLP
a n a l y t i c a l methods for the i s o l a t i o n , d e t e c t i o n , and
quant i ta t ive mea;narement of 33 v o l a t i l e , 64 s e m i v o l a t i l e ,
and 28 p e s t i c i d e / A r o c l o r ( p e s t i c i d e / P C B ) target
compounds in water and s o i l / s e d i m e n t environmental
samples . The CLP provides the methods to be used and
the s p e c i f i c t e chnical , r epor t ing, and contractual
requirements, i n c l u d i n g qual i ty assurance, qual i ty control,
and standard o]Derat ing procedures, by which EPAevaluates the data. T h i s service uses GC/MS and
G C / E C D methods to analyze the target compounds. Two
data d e l i v e ry turnarounds are a v a i l a b l e to CLP customers:
35-day turnaround and 14-day turnaround a f t e r laboratory
receipt of the last s ampl e in the set.
D A T A U S E S
T h i s analytical service provides data which EPA uses for
a variety of purpose s , such as d e t e rmin ing the nature and
extent of contamination at a hazardous waste site,
assessing p r i o r i t i e s for response based on risks to human
health and the environment, determining appropr ia t e
c l eanup act ions, iind d e t e r m i n i n g when remedial act ions
are c ompl e t e . The data may be used in all stages in the

i n v e s t i g a t i o n of a hazardous waste s i te i n c l u d i n g s i te
in spe c t i on s , Hazard Ranking S y s t e m scoring, remedial
i n v e s t i g a t i o n s / f e a s i b i l i t y s t u d i e s , r emedia l d e s i g n ,
t r e a t a b i l i t y s tudie s , and removal actions. In a d d i t i o n , thi s
service provide s data that are a v a i l a b l e for use in
S u p e r f u n d e n f o r c e m e n t / l i t i g a t i o n a c t iv i t i e s .
T A R G E T C O M P O U N D S
The compounds for which thi s service is a p p l i c a b l e and
the corresponding quant i ta t ion l i m i t s are l i s t e d in T a b l e 1.
For water samples , the lowest quanti tat ion l i m i t s reportable
are 10 ppb for the vo la t i l e compounds, 10 ppb for the
s e m i v o l a t i l e compounds, and 0.05 ppb for the
p e s t i c i d e / A r o c l o r ( p e s t i c i d e / P C B ) compounds. F o r soil
samples , the lowest quant i ta t i on l i m i t s reportable are 10
ppb for the v o l a t i l e compounds, 330 ppb for the
s e m i v o l a t i l e compounds , and 1.7 ppb for the
p e s t i c i d e / A r o c l o r ( p e s t i c i d e / P C B ) compounds. S p e c i f i c
sample quant i ta t i on l i m i t s are h i g h l y matrix d e p e n d e n t .
Compounds i d e n t i f i e d with concentrations below the
q u a n t i t a t i o n l i m i t are reported as e s t imat ed concentration
values.



T a b l e 1. Targe t C o m p o u n d Lis t and Contract Required O u a n t i t a t i o n L i m i t s f C R O L s ) For OLM03.2*

Quantitatton Limits
Low

Water Soil
( u g / L ) ( u g / K g )

V O L A T I L E S
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
I I .
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
S E >
34.
35.
36.
37.
38.
39.
40.
41.
42.

Vinyl Chlor id e ........

Carbon D i s u l f i d e ......
Methyl ene Chlor ide
1,2-Dichloroelhene (to tal)
2-Butanone ..........
C h l o r o f o r m ..........
Carbon Tetrachloride . . .

1 ,2-Dichloropropane . . .
Bromodichloromethan: .
cis-l,3-Dichloropropene .
4-Methyl-2-pentanone . .
trans- 1 ,3-Dichloropropene
1,1,2-Trichloroe thane . . .

Dibromochloromethane .

1 , 1 ,2,2-Tetrachloroethane
I V O L A T I L E S

Phenol ..............
bis-(2-Chloroethyl)ether .
1,3-DichIorobenzene . . .
1,4-Dichlorobenzene ...
1,2-Dichlorobenzene ...
2-Methylphenol .......
2 , 2 ' - o x y b i s
( 1 -Chloropropane) .....

... 10

... 10

... 10

... 10

... 10

... 10

... 10

... 10

... 10

... 10

... 10

... 10

... 10

...10

. . . 10

...10

. . .10

... 10

. . .10

...10

. . .10

.. .10
.. 10

. . .10

.. . 10

. . .10

...10

. . .10

.. .10

. . .10

...10

. . .10

...10

.. .10

...10

...10

. . .10

. . .10

. . .10

...10

...10

. . .10

.... 10

.... 10

.... 10

.... 10

.... 10

.... 10

.... 10
10

.... 10

.... 10

.... 10

.... 10

.... 10

.... 10

.... 10

.... 10

.... 10

.... 10

.... 10

.... 10

.... 10
10

.... 10

.... 10

.... 10

.... 10

.... 10

.... 10

.... 10

.... 10

.... 10

.... 10

.... 10

... 330

... 330

... 330

... 330

... 330

... 330

... 330
330

... 330

Quantitation Limits
Low

W a t e r S o i l
( u g / L ) ( u g / K g )

43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.

N - N i t r o s o - d i - n - p r o p y l a m i n e .

bis-(2-Chloroethoxy)methane
1 ,2,4-Triclorobenzene ......

H e x a c h l o r o b u t a d i e n e ......
4-Chloro-3-methylphenol . . .
2 - M e t h y l n a p h t h a l e n e ......
Hexachlorocyclopentadiene .
2,4,6-Trichlorophenol ......
2,4,5-Trichlorophenol ......
2-Chloronaph tha l en e ......

Diethylphtha la t e ..........
4 - C h l o r o p h e n y l - p h e n y l e t h e r .
4,6-Dinitro-2-methyIphenol .
N-Nitro sod iphenylamine . . .
4-Bromophenyl-phenylether .

B u t y l b e n z y l p h t h a l a t e ......
3 , 3 ' - D i c h l o r o b e n z i d i n e .....

. 10
10
10
10
10
10
10
10

. 10
10
10
10
10
10
10
10
25
10
?5
10

. 10
10?s
10
75
75
10
10
10
10

. 10
?5
25
10
10
10
75
10
10
10
10
10
10
10
10
10

... :<30

... 330

... 330

... 330

... 330

... 330

... 330

... 330

... 330

... 330

... 330

... 330

... 330

... 330

... 330

... 330

... 830

... 330

... 830

... 330

... 330

... 330

... 830

... 330

... 830

... 830

... 330

... 330

... 330

. . . 330

. . . -,30

... 830

... 830

... 330

... 330

... 330

... 830

... 330

... 330

... 330

... 330

... 330

... 330

... 330

... 330

... 330

Quantitation Limits
Low

W a t e r Soi l
( u g / L ) ( u g / K g )

89.
90.
91.
92.
93.
94.
95.
96.
97.

P E S T

... 10
b i s - ( 2 - E t h y l h e x y l ) p h t h a l a t e 10
Benzo(b)fluoranthene .
BenzoOOfluoranthene .
Indeno( 1 ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene .

' I C I D E S / A R O C L O R S

... 10

... 10

... 10

... 10

... 10

... 10

... 330

... 330

... 330

... 330

... 330

... 330

... 330

... 330

... 330

( P E S T I C I D E S / P C B s )

98.
99.
100.
101.
102.
103.
104.
105.
106.
107.
108
109.
110.
1 1 1 .
112.
1 1 3 .
114.
1 1 5 .
116.
117.
118.
119.
120.
1 2 1 .
122.
123.
124.
125.

a l p h a - B H C ........
beta-BHC ........... _._.

W a t e r
( u g / L )
. . 0.05
. . 0.05

d e l t a - B H C ........... 0.05
gamma-BHC (Lindane) . 0.05
H e p t a c h l o r ........... 0.05
H e p t a c h l o r epox id e . .
Dieldr in ...........
4 , 4 ' - D D E ..........
Endrin ............
4 , 4 ' - D D D ..........
E n d o s u l f a n s u l f a t e . . .
4,4'-DDT .........

gamma-Chlordane . . .
Aroclor-1016 .......
Aroc lor-1221 .......
Aroc lor-1232 .......
Aroclor-1242 .......
Aroclor-1248 .......
Aroclor-1254 .......
Aroclor-1260 .......

* For volatiles, quantitation l imi t s for medium soils are approximate ly 1 20 times the quantitation l imi t s for low soils. For s emivolat i l e medium soils,
are a p p r o x i m a t e l y 30 times the quantitation l imi t s for low soils.

. . 0.05

. . 0.05

. . 0.05

.. 0.10

.. 0.10

.. 0.10

.. 0.10

.. 0.10

.. 0.10

.. 0.10

. . 0.50

.. 0.10

.. 0.10

. . 0.05

. . 0.05

.. 5.0

.. 1.0

.. 2.0

. . 1.0

.. 1.0

.. 1.0

.. 1.0

.. 1.0

S o i l
( u g / K g )
.... 1.7
.... 1.7

1.7
.... 1.7
.... 1.7
.... 1.7
.... 1 .7
.... 1.7

3.3
3.3.... 3.3

.... 3.3

.... 3.3

.... 3.3

.... 3.3

.... 17

.... 3.3

.... 3.3
1.7

.... 1.7

... 170

.... 33

.... 67

.... 33

.... 33

.... 33

.... 33

.... 33

quantitation l i m i t s
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The l i s t of target compounds for thi s service was o r i g i n a l l y
derived from the EPA Priority P o l l u t a n t List of 129
compounds. In the years since the i n c e p t i o n of the CLP,
compounds have been added to and de l e t ed from the
Target Compound L i s t (TCL), based on advances in
analytical methods, evaluation of method performance
data, and the needs of the S u p e r f u n d program.
For drinking waiter and groundwater type samples , use of
the low concentration organic analytical service is
recommended.
M E T H O D S A N D I N S T R U M E N T A T I O N
F o r s e m i v o l a t i l i ; a n d p e s t i c i d e / A r o c l o r ( p e s t i c i d e / P C B )
water sample s , a 1-L al iquot is extracted with methylene
ch lor ide using a continuous l i q u i d - l i q u i d extractor or
s e p a r a t o r y f u n n e l ( f o r p e s t i c i d e s / A r o c l o r s
(pe s t i c ide s 'PCBs) only)). For low level semi v o l a t i l e soil
and p e s t i c i d e / A r o c l o r ( p e s t i c i d e / P C B ) soil sample s , a 30-g
soil sample is extracted with methylene chloride/acetone.
For medium level s e m i v o l a t i l e soil sampl e s , a 1-g soil
sample is extracted with methylene chloride using
sonication. For lx>th water and soil sample s , the extract is
concentrated, sub j e c t ed to f r a c t i o n - s p e c i f i c cleanup
procedures , and analyzed by GC/MS for s e m i v o l a t i l e s or
G C / E C D f o r p e s t i c i d e s / A r o c l o r s ( p e s t i c i d e s / P C B s ) .
For v o l a t i l e water sample s , 5 mL of water is added to a
purge and trap device and purged with an inert gas at room
temperature. For v o l a t i l e low level soil sample s , a 5-g
a l iquo t of soil is added to a purge and trap device with 5
mL of reagent water and purged with an inert gas at 40°C.
For v o l a t i l e med::um level soil sample s , 4 g are extracted
with methanol and an a l iquo t is added to reagent water.
For both water ar.d soil samples, the vo la t i l e s purged from
the s ampl e are t rapped on a s o l i d sorbent. T h e y are
subsequently desorbed by r a p i d l y heating the sorbent and
then introduced into a GC/MS system. T a b l e 2
summarizes the methods and instruments used in th i s
analyt i cal service.
D A T A D E L I V E RABLES
Data d e l i v e r a b l e s for th i s service i n c l u d e both hardcopy/
e lec tronic data r e p o r t i n g forms and s u p p o r t i n g raw data.
The laboratory must submit data to EPA within 35 days
(or 14 days for 14- day contracts) a f t e r laboratory receipt of
the last sample in the set. EPA then processes the data
through an automated Data Assessment T o o l . DAT is a
comple te CLP data assessment package. DAT
incorporates Contract C o m p l i a n c e Screening (CCS) and
Computer-Aided Data Review and Evaluation (CADRE)
review to prov id e EPA Regions with PC-compa t i b l e
reports, spreadshee t s , and electronic f i l e s w i th in 24 to 48
hours f r o m the r e c e i p t o f the data for data v a l i d a t i o n . T h i s
automated tool fac i 11 ta l e s the t rans f e r of ana ly t i ca l data into
Regional databases. In a d d i t i o n to the Regional e lec tronic

reports, the CLP laboratories are provided with a data
assessment report that documents the instances of
noncompl iance . The laboratory has 10 days to reconcile
d e f e c t i v e data and resubmit the data to EPA. EPA-then
reviews the data for noncompl iance and sends a f i n a l data
assessment report to the CLP laboratory and the Region.
Q U A L I T Y A S S U R A N C E
The quali ty assurance (QA) process consists of
management review and oversight at the p lanning,
i m p l e m e n t a t i o n , and c o m p l e t i o n s tage s o f the
environmental data c o l l e c t i o n ac t ivi ty. This process
ensures that the data provided are of the q u a l i t y required.
During the i m p l e m e n t a t i o n o f th e data c o l l e c t i o n e f f o r t ,
QA a c t i v i t i e s ensure that the q u a l i t y control (QC) system
i s f u n c t i o n i n g e f f e c t i v e l y and that the d e f i c i e n c i e s
uncovered by the QC system are corrected. After
environmental data are c o l l e c t e d , QA a c t i v i t i e s f o c u s on
assessing the q u a l i t y of data to de termine its s u i t a b i l i t y to
support enforcement or remedial decisions.
Each contract laboratory prepares a quali ty assurance plan
(QAP) with the o b j e c t i v e o f p r o v i d i n g sound a n a l y t i c a l
chemical measurements. The QAP must s p e c i f y the
p o l i c i e s , organizat ion, o b j e c t i v e s , a n d f u n c t i o n a l
g u i d e l i n e s , as wel l as the QA and QC a c t i v i t i e s des igned
to achieve the data q u a l i t y requirements for t h i s ana ly t i ca l
service.
Q U A L I T Y C O N T R O L
The QC process i n c l u d e s those a c t i v i t i e s required during
analyt i ca l data c o l l e c t i on to produce data of known and
documented qua l i ty . The a n a l y t i c a l data acquired from
QC procedures are used to estimate and evaluate the
analy t i ca l re sul t s and to de termine the neces s i ty for or the
e f f e c t of corrective action procedures. The QC procedures
required for thi s analyt i ca l service are shown in T a b l e 3.



T a b l e 2. M e t h o d s and Ins t rumen t s

F r a c t i o n
V o l a t i l e s

Semivo la t i l e s
P e s t i c i d e s / A r o c l o r s
( P e s t i c i d e s / P C B s )

W a t e r
Purge and trap f o l l o w e d by GC/MS
analys i s
Continuous l iquid-l iquid extraction
f o l l o w e d by GC/MS analysis
Cont inuous l i q u i d - l i q u i d or separatory
funnel extract ion f o l l o w e d by dual column
G C / E C D analys i s

S o U
Purge and trap f o l l o w e d by GC/MS analys i s

Sonication f o l l o w e d by GC/MS analysis

S o n i c a t i o n f o l l o w e d by dual column G C / E C D
analysis

T a b l e 3. Q u a l i t y Control

QC Operation
S y s t e m M o n i t o r i n g Compounds ( v o l a t i l e s )
Surrogate s (for s e m i v o l a t i l e s and p e s t i c i d e s / Aroclors
( p e s t i c i d e s / P C B s ) )
Method Blanks ( v o l a t i l e s )
Method Blanks ( s e m i v o l a t i l e s and p e s t i c i d e s / A r o c l o r s
( p e s t i c i d e s / P C B s ) )
Instrument Blank ( v o l a t i l e s )

Instrument Blank ( p e s t i c i d e s / A r o c l o r s ( p e s t i c i d e s / P C B s ) )
S t o r a g e Blanks ( v o l a t i l e s )
GC/MS mass calibration and ion abundance patterns (volat i l e s and
s e m i v o l a t i l e s )
GC Reso lu t ion Check ( p e s t i c i d e s / A r o c l o r s ( p e s t i c i d e s / P C B s ) )

I n i t i a l C a l i b r a t i o n

C o n t i n u i n g C a l i b r a t i o n
I n t e r n a l Standards ( v o l a t i l e s and s e m i v o l a t i l e s )
Matrix S p i k e and Matrix S p i k e D u p l i c a t e

Frequency
A d d e d to each s a m p l e , standard, and b lank
A d d e d to each sample , standard, and blank

A n a l y z e d at least every 12 hours for each matrix and level
Prepared with each group of 20 s a m p l e s or less of the same
matrix and l e v e l , or each time sample s are extracted
Analyzed a f t e r a sample which contains compounds at
concentrations greater than the c a l i b r a t i o n range
Every 12 hours on each GC column used for analysi s
Prepared and stored with each set of s a m p l e s
Every 1 2 hours for each instrument used for analysis

Prior to i n i t i a l c a l i b r a t i o n , on each instrument used for
analys i s
U p o n i n i t i a l set up of each instrument, and each time
continuing calibration f a i l s to meet the acceptance criteria
Every 12 hours for each instrument used for ana ly s i s
A d d e d to each sampl e , standard, and blank
Once every 20 or f ewer samples of same f r a c t i o n , matrix,
and level

P E R F O R M A N C E M O N I T O R I N G A C T I V I T I E S
Laboratory performance monitoring activities are provided
pr imar i ly by AOC and the Regions to ensure that contract
laboratories are p r o d u c i n g data of the appropr ia t e qual i ty . EPA
per forms on-site laboratory audits , data package audits, and
GC/MS tape aud i t s , and evaluates laboratory performance
through the use of b l i n d per formance evaluat ion samples.

For more i n f o r m a t i o n , or for sugge s t ions to improve this
analyt i cal service, please contact:

Terry S m i t h
Organic Program Manager
U S E P A / A O C
4 0 1 M S t r e e t , S W ( 5 2 0 4 G )
Washing ton , DC 20460
703-603-8849
F A X : 703-603-9112
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U n i t e d S t a t e sEnvironmental Pro t e c t i onAgency__________
O f f i c e o fS o l i d W a s t e a n dEmergency Respon s e P u b l i c a t i o n 9240 .0-09FSCA u g u s t 1999_______

&EPA M u l t i - M e d i a , M u l t i - C o n c e n t r a t i o n ,
I n o r g a n i c A n a l y t i c a l Service f o r
S u p e r f u n d (ILM04.0)

O f f i c e o f Emergency and Remedia l ResponseA n a l y t i c a l O p e r a t i o n s V D a t a Q u a l i t y C e n t e r ( 5 2 0 4 G ) Quick R e f e r e n c e F a c t S h e e t
Under the l e g i s l a t i v e authori ty granted to the U . S . Environmental Protec t ion Agency (EPA) under the Comprehens ive
Environmental Response, Compensat ion, and L i a b i l i t y Act of 1980 ( C E R C L A ) and the S u p e r f u n d Amendment s and
Reauthorization Act of 1986 (SARA), EPA d e v e l o p s s tandardized analy t i ca l methods for the measurement of various
p o l l u t a n t s in environmental s ampl e s f rom known or suspected hazardous waste sites. Among the p o l l u t a n t s that are of concern
to the EPA at such sites, are a series of inorganic analytes and cyanide that are analyzed using induc t ive ly coupled plasma
(1CP), atomic absorpt ion (AA), and co lor imetr i c techniques. The A n a l y t i c a l Operations\Data Q u a l i t y Center (AOC) of the
O f f i c e of Emergency and Remedia l Response (OERR) o f f e r s an a n a l y t i c a l service Jiat provides data from the analys i s of water
and s o i l / s e d i m e n t s ampl e s for inorganic analyte s for use in the S u p e r f u n d decision-making process. Through a series of
s tandardized procedures and a strict chain-of-cus tody, the inorganic analy t i ca l service produces data o fknown and documented
quality. T h i s service is available through the S u p e r f u n d Contract Laboratory Program (CLP).________________

DESCRIPTION OF S E R V I C E S
The inorganic ana ly t i ca l service provide s a technical and
contractual framework for laboratories t o a p p l y EPA/CLP
analyt i cal me thod s for the preparat ion, d e t e c t i on , and
quantitative measurement of 23 inorganic target analytes
and cyanide in water and s o i l / s e d i m e n t environmental
samples . The CLP prov id e s the methods to be used and
the s p e c i f i c t e:hnical , r epor t ing , and contractual
requirements, i n c l u d i n g q u a l i t y assurance, q u a l i t y control ,
and standard opera t ing procedures, by which EPA
evaluates the data. This service uses i n d u c t i v e l y coupled
plasma, atomic absorption, and colorimetric methods to
analyze the inorgiinic target analytes and cyanide. Two
data de l ivery turnarounds are a v a i l a b l e to CLP customers:
35|day turnaround and 14-day turnaround a f t e r laboratory
receipt of the last :ample in the set.
D A T A U S E S
T h i s ana ly t i ca l service provide s data which EPA uses for
a variety of purpose s , such as d e t e rmining the nature and
extent of contaminat ion at a hazardous waste site,
assessing priorities for response based on risks to human
hea l th and the environment, d e t e rmin ing appropr ia t e
c l eanup ac t ions , and d e t e r m i n i n g when remedial actions

are complete. The data may be used in all stages in the
i n v e s t i g a t i o n of a hazardous waste s i t e i n c l u d i n g s i t e
in spe c t i ons , Hazard Ranking S y s t e m scoring, remedial
i n v e s t i g a t i o n s / f e a s i b i l i t y s t u d i e s , r emed ia l d e s i g n ,
t r e a t a b i l i t y s tudie s , and removal actions. In a d d i t i o n , t h i s
service provides data that are avai lab l e for use in
S u p e r f u n d e n f o r c e m e n t / l i t i g a t i o n a c t i v i t i e s .
T A R G E T A N A L Y T E S
The analyte s and de t e c t i on l i m i t s for which this service is
a p p l i c a b l e are l i s t e d in T a b l e 1. The l i s t o f target analyte s
for thi s service was o r i g i n a l l y derived from the EPA
Priority P o l l u t a n t List of 129 compounds. In the years
since the i n c e p t i o n of the C L P , analytes have been added
to and d e l e t e d f rom the Target A n a l y t e L i s t , based on
advances in analyt ical methods, eva lua t i on of method
performance data, and the needs of the S u p e r f u n d
program. S p e c i f i c detection l i m i t s are h ighly matrix
dependent .
M E T H O D S A N D I N S T R U M E N T A T I O N
T a b l e 2 summarizes the methods and instruments used in
this analyt i ca l service.



T a b l e 1
T a r g e t A n a l v t e List and Contrac t Required

Detect ion L i m i t s ( C R D L s ) aLM04.0)
Abbreviat ion

A l
Sb
As
Ba
Be
Cd
Ca
Cr
Co
Cu
F e
Pb

M g
Mn
H g
N i
K
S e

A g
N a
T l
V

Zn
Cn

A n a l y t e

A l u m i n u m
Antimony
Arsenic
Barium
Beryllium
Cadmium
C a l c i u m
Chromium
Cobal t
C o p p e r
Iron
Lead
Magnesium
Manganese
Mercury
N i c k e l
Potassium
S e l e n i u m
S i l v e r
S o d i u m
T h a l l i u m
V a n a d i u m
Zinc
Cyanide

Contract RequiredDetec t ion L i m i t 1

( u g / L )
200
60
10

200
5
5

5000
10
50
25
100
3

5000
15
0.2
40

5000
5
10

5000
10
50
20
10

S a m p l e concentration exceeding f i v e times the
detec t ion l imi t of the instrument or method in use
may be reported even though the instrument or
method de t e c t i on l i m i t is greater than the CRDL.
T h i s i s i l l u s t r a t e d in the f o l l o w i n g example:

For lead:
Method in use = ICP
Instrument Detection Limit (IDL) = 40
S a m p l e Concentration = 220
Contract Required Detection Limit (CRDL) = 3

' T h e Contract Required Detection Limit i s t h e
instrument de t e c t i on l i m i t obtained in pure water.

D A T A D E L I V E R A B L E S
Data d e l i v e r a b l e s for th i s service i n c l u d e both hardcopy/
e lec tronic data report ing forms and s u p p o r t i n g raw data.
The laboratory must submit data to EPA wi th in 35 days
(or 14 days for 14-day contract s) a f t e r laboratory receipt of
the last sample in the set. EPA then processes the data
through an automated Data Assessment T o o l . DAT is a
c o m p l e t e CLP data assessment package. DAT incorp-
orates Contract C o m p l i a n c e Scre en ing (CCS) and
Comput er-Aided Data Review and Evaluat ion ( C A D R E )
review to prov ide EPA Regions with P C - c o m p a t i b l e
reports, spreadshee t s , and e lec tronic f i l e s wi th in 24 to 48
hours from the receipt of the data for data validation. T h i s
automated tool f a c i l i t a t e s the transfer of analyt i cal data into
Regional databases. In a d d i t i o n to the Regional e lec tronic
reports, the CLP laboratories are provided with a data
assessment report that documents the instances of
noncompliance. The laboratory has 10 days to reconcile
d e f e c t i v e data and resubmit the data to EPA. EPA then
reviews the data for noncompl iance and sends a f i n a l data
assessment report to the CLP laboratory and the Region.
Q U A L I T Y A S S U R A N C E
The q u a l i t y assurance (QA) process consists of
management review and oversight at the p l a n n i n g ,
i m p l e m e n t a t i o n , and c o m p l e t i o n s tage s o f the
environmental data c o l l e c t i o n ac t ivi ty. T h i s process
ensures that the data provided are of the q u a l i t y required.
During the data c o l l e c t i o n e f f o r t , QA a c t i v i t i e s ensure that
the qua l i ty control (QC) system i s f u n c t i o n i n g e f f e c t i v e l y
and that the d e f i c i e n c i e s uncovered by the QC system are
corrected. After environmental data are c o l l e c t e d , QA
a c t i v i t i e s f o c u s on assessing the q u a l i t y of data to
determine its s u i t a b i l i t y to suppor t en forc ement or
remedial decisions.
Each contract laboratory prepares a q u a l i t y assurance p l a n
(QAP) wi th the o b j e c t i v e of p r o v i d i n g sound analyt i ca l
chemical measurements. The QAP must s p e c i f y the
p o l i c i e s , organizat ion, o b j e c t i v e s , and f u n c t i o n a l
g u i d e l i n e s , as well as the QA and QC a c t i v i t i e s designed
to achieve the data q u a l i t y requirements for thi s analyt ical
service.
Q U A L I T Y C O N T R O L
The QC process in c lude s those a c t i v i t i e s required during
analyt i ca l data c o l l e c t i o n to produce data of known and
documented quality. The analyt i ca l data acquired from
QC procedures are used to e s t imate and evaluate the
analy t i ca l re su l t s and to de termine the necessity for or the
e f f e c t of corrective action procedures. The QC procedures
required for th i s analy t i ca l service are shown in T a b l e 3.
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T a b l e 2 . M e t h o d s and I n s t r u m e n t s

A n a l y t e
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co,
Cu, Fe, Pb, Mg, Mn, Ni, K, Se , Ag,
N a , T l , V , Z n
A s , P b , T l , S e

Ca, Mg, Na, K

H g

CN

I n s t r u m e n t
I n d u c t i v e l y C o u p l e d Pla sma ( I C P )

G r a p h i t e Furnace A t o m i c A b s o r p t i o n
( G F A A )
F l a m e A t o m i c A b s o r p t i o n ( F A A )

C o l d Vapor A t o m i c A b s o r p t i o n
( C V A A )
Manual and Semi-au tomat ed
Color imetr i c

M e t h o d
A c i d d i g e s t i o n f o l l o w e d b y I C P
analys i s

A c i d d i g e s t i o n f o l l o w e d b y G F A A
analys i s
Acid d i g e s t i o n f o l l o w e d by FAA
analysis
Acid and permanganate o x i d a t i o n
f o l l o w e d by CVAA analys i s
D i s t i l l a t i o n f o l l o w e d by co lor imetr i c
analysi s

T a b l e 3. Q u a l i t y C o n t r o l

QC O p e r a t i o n
I n s t r u m e n t C a l i b r a t i o n
I n i t i a l C a l i b r a t i o n V e r i f i c a t i o n
I n i t i a l C a l i b r a t i o n B l a n k
C o n t i n u i n g C a l i b r a t i o n
V e r i f i c a t i o n
C o n t i n u i n g C a l i b r a t i o n Blank

I n t e r f e r e n c e Check S a m p l e
CRDL S t a n d a r d f o r I C P
CRDL S t a n d a r d for AA
S e r i a l D i l u t i o n
Preparat ion Blank
Laboratory Control S a m p l e
M a t r i x S p i k e S a m p l e A n a l y s i s
D u p l i c a t e S a m p l e A n a l y s i s
Post D i g e s t i o n S p i k e
A n a l y t i c a l S p i k e
M e t h o d o f S t a n d a r d A d d i t i o n
Ins trument Detec t ion L i m i t
Determination
I n t e r e l e m e n t Corrections
Linear Range A n a l y s i s

F r e q u e n c y
D a i l y or each time instrument is set up
F o l l o w i n g each instrument ca l i b ra t i on
F o l l o w i n g each instrument c a l i b r a t i o n
Every ten a n a l y t i c a l s a m p l e s or every two hours dur ing a run and at the beginning
and end of each run
Every ten a n a l y t i c a l s a m p l e s or every two hours during a run and at the beginning
and end of each run
Every twenty a n a l y t i c a l s a m p l e s and at the b eg inning and end of each run
Every twenty ana ly t i ca l s a m p l e s and at the beginning and end of each run
At the beginning of each AA analy t i ca l run
For each matrix type and concentration for each s a m p l e d e l i v e r y group (SDG)
For each s a m p l e p r e p a r a t i o n , ana ly s i s , and matrix per batch of prepared sample s
For each sampl e pr epara t i on and analysi s procedure for each batch
For each matrix type, concentration l e v e l , and method for each SDG
For each matrix type, concentrat ion l e v e l , and method for each SDG
Each t ime matrix sp ike recovery is ou t s ide QC l i m i t s
For each a n a l y t i c a l s ampl e analyzed by furnace AA
When the a n a l y t i c a l sp ike recovery is ou t s ide QC l i m i t s
Quarterly

A n n u a l l y f o r I C P instruments only
Quar t er ly f o r I C P instruments on ly



P E R F O R M A N C E M O N I T O R I N G A C T I V I T I E S
Laboratory performance monitoring act ivi t ie s are provided
primarily by AOC and the Regions to ensure that contract
laboratories are produc ing data of the a p p r o p r i a t e quali ty.
EPA per forms on-site laboratory aud i t s , data package
audit s , and evaluates laboratory performance through the
use of blind performance evaluation samples.

For more info'Tnation, or for suggest ions to improve th i s
analyt ical service, please contact:
Tanya M i t c h e l l
Inorganic Program Manager
U S E P A / A O C
401 M Stre e t , SW (5204G)
Washington, DC 20460
703-603-8872
FAX: 703-603-9112
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U n i t e d S t a t e sEnvironmental P r o t e c t i o nAgency__________
O f f i c e o fS o l i d W a s t e andEmergency Response P u b l i c a t i o n 9 2 4 0 . 0 - 3 2 F S AA u g u s t 1999_______

SEPA Low Concentrat ion Organic A n a l y t i c a l
Service f o r S u p e r f u n d (Water M a t r i x )
(OLC02.1)

O f f i c e o f Emergency and R e m e d i a l ResponseA n a l y t i c a l O p e r ; i t i o n s \ D a t a Q u a l i t y Center ( 5 2 0 4 G ) Quick R e f e r e n c e F a c t S h e e t

U n d e r the l e g i s l a t i v e authori ty granted to the U.S. Environmental Protect ion Agency (EPA) under the Comprehensive
Environmental Response, Compensat ion, and L i a b i l i t y Act of 1980 ( C E R C L A ) and the S u p e r f u n d Amendment s and
Reauthorization Act of 1986 (SARA), EPA d e v e l o p s standardized analyt i cal methods for the measurement of various
p o l l u t a n t s in environmental sample s f rom known or suspected hazardous waste sites. Among the p o l l u t a n t s that are of concern
to the EPA at such sites, are a series of v o l a t i l e , s e m i v o l a t i l e , and p e s t i c i d e / A r o c l o r ( p e s t i c i d e / P C B ) compounds that are
analyzed using gas chromatography coup l ed with mass spectrometry (GC/MS) and gas chromatography with an electron
capture de t e c tor (CrC/ECD). The A n a l y t i c a l OperationsVData Qua l i ty Center (AOC) of the O f f i c e o f Emergency and Remedial
Response (OERR) o f f e r s an analyt i cal service that provides data f rom the analysi s of ground water and drinking water type
sample s for organic compounds for use in the S u p e r f u n d decision-making process. Through a series of standardized procedures
and a strict cha in-o f- cu s t ody, the low concentration organic analyt i ca l service produces data of known and documented qual ity.
T h i s service is a v a i l a b l e through the S u p e r f u n d Contract Laboratory Program (CLP).____________________

D E S C R I P T I O N O F S E R V I C E S
The low concentration organic analyt i ca l service provides
a technical and contractual framework for laboratories to
a p p l y E P A / C L P ana ly t i ca l methods f o r t h e i s o la t i on ,
de t e c t i on , and quan t i t a t i v e measurement of 41 v o l a t i l e , 59
s e m i v o l a t i l e , and 28 p e s t i c i d e / A r o c l o r ( p e s t i c i d e / P C B )
target compounds in low concentration groundwater and
drinking water type samples. The CLP provides the
methods to be used and the s p e c i f i c t e chnical , report ing,
and contractual requirements, i n c l u d i n g q u a l i t y assurance,
q u a l i t y control, and standard opera t ing procedures, by
which EPA evaluate s the data. The data turnaround time
for thi s contract is 14 days a f t e r laboratory receipt of the
last sample in the set.
D A T A U S E S
T h i s analy t i ca l service provide s data which EPA uses for
a variety of purpose s , such as d e t e r m i n i n g the nature and
extent of contamination at a hazardous waste s i te ,
assessing pr ior i t i e s for response based on risks to human
heal th and the environment, d e t e rmining a p p r o p r i a t e
c l eanup actions, and d e t e r m i n i n g when remedial actions

are comple t e . The data may be used in all s tages of a
hazardous waste s i te i n c l u d i n g s i t e in sp e c t i on s , Hazard
Ranking Syst em scoring, remedial i n v e s t i g a t i o n s /
f e a s i b i l i t y s tudie s , remedial de s ign, t r e a t a b i l i t y s tud i e s , and
removal actions. In a d d i t i o n , t h i s service p r o v i d e s data
t h a t a r e a v a i l a b l e f o r u s e i n S u p e r f u n d
e n f o r c e m e n t / l i t i g a t i o n a c t i v i t i e s .
T A R G E T C O M P O U N D S
The compounds and q u a n t i t a t i o n l i m i t s f or which thi s
service is a p p l i c a b l e are l i s t e d in T a b l e 1. The lowest
quant i ta t ion l i m i t s importable are 1 ppb for the v o l a t i l e
compounds, 5 ppb for the s e m i v o l a t i l e compounds, and
0.01 ppb for the p e s t i c i d e / A r o c l o r ( p e s t i c i d e / P C B )
compounds. S p e c i f i c sample quant i ta t i on l i m i t s are h i g h l y
matrix dependent. The l i s t o f target compounds for this
service was o r i g i n a l l y derived f r om the EPA Priori ty
P o l l u t a n t Lis t of 129 compounds. In the years since the
inc ep t i on of the CLP, compounds have been added to and
d e l e t e d from the Targe t Compound Lis t (TCL), based on
advances in analytical methods, e v a l u a t i o n of method
performance data, and the needs of the S u p e r f u n d
program.



T a b l e 1. T a r g e t C o m p o u n d Lis t and Contract Required O u a n t i t a t i o n L i m i t s ( C R O L s ) in u g / L ( O L C 0 2 . 1 )

V O L A T 1 L E S1. Chloromethane ............
2. Bromomethane ............
3. Vinyl Chlor id e .............
4. Chloroethane ..............
5. Methylene Chloride .........
6. Acetone ...................... 5
7. Carbon D i s u l f i d e ............... I
8. 1 , 1 - D i c h l o r o e t h e n e . . . . . . . . . .
9. 1 , 1 - D i c h l o r o e t h a n e . . . . . . . . . .
10. cis-l^-Dichloroethene .......
11. trans-l,2-Dichloroethene .....
12. C h l o r o f o m i ...............
13. 1 , 2 - D i c h l o r o e t h a n e . . . . . . . . . .
14. 2-Butanone ...............
15. B r o m o c h l o r o m e t h a n e . . . . . . . .
16. 1 , 1 , 1 - T r i c h l o r o e t h a n e ........
17. Carbon T e t r a c h l o r i d e ........
18. Bromodichloromethane ......
19. 1,2-Dichloropropane ........
20. ci s-13-Dichloropropene ......
21. Trichloroeihene ............
22. Dibromochloromethane ......
23. 1,1,2-Trichloroethane ........24. Benzene .................
25. trans-l,3-Dichloropropene ....
26. Bromoform ...............
27. 4-Methyl-2-pentanone .......
28. 2-Hexanone ...............
29. T e t r a c h l o r o e t h e n e . . . . . . . . . . .
30. 1,1,2,2-Tetrachloroethane .....
31. 1,2-Dibromoethane .........
32. T o l u e n e ..................
33. C h l o r o b e n z e n e . . . . . . . . . . . . .
34. Elhylbenzene ..............
35. Styrene ..................
36. Xylene s (total) .............
37. 1,3-dichIorobenzene .........
38. 1,4-Dichlorobenzene ........
39. 1,2-Dichlorobenzene ........
40. 1,2-dibromo-3-chloropropane ...... I
41. 1 , 2 , 4 - T r i d o r o b e n z e n e . . . . . . . . . . . . 1
S E M I V O L A T I L E S
42. Phenol ....................... 5

43. bi s-(2-Chloroe(hyl)ether ........... 5
44. 2-Chlorophenol ................. 5
45. 2 - M e t h y l p h e n o l ................. 5
46. 2 , 2 ' - o x y b i s ( l - C n l o r o p r o p a n e ) ....... 5
47. 4-Methylphenol ................. 5
48. N-Nitro s o-d i-n-propylamine ........ 5
49. Hexachloroethane ............... 5
50. Nitrobenzene ................... 5
51. I s o p h o r o n e . . . . . . . . . . . . . . . . . . . . . 5
52. 2-Nitropheno l .................. 5
53. 2,4-Dimethylphenol .............. 5
54. bis-(2-Chloroethoxy)methane ....... 5
55. 2,4-Dichlorophenol .............. 5
56. N a p h t h a l e n e ................... 5
57. 4-Chloroani l ine ................. 5
58. H e x a c h l o r o b u l a d i e n e ............. 5
59. 4-Chloro-3-methylphenol .......... 5
60. 2 - M e t h y l n a p h t h a l e n e ............. 5
61. H e x a c h l o r o c y c l o p e n t a d i e n e ........5
62. 2 , 4 , 6 - T r i c h l o r o p h e n o l . . . . . . . . . . . . . 5
63. 2 , 4 , 5 - T r i c h l o r o p h e n o l . . . . . . . . . . . . 20
64. 2-Chloronaphthalene ............. 5
65. 2 - N i t r o a n i l i n e ................. 20
66. D i m e t h y l p h t h a l a t e ............... 5
67. Acenaph thy l ene ................. 5
68. 2,6-Dinitrotoluene ............... 5
69. 3-Nitroan i l in e ................. 20
70. A c e n a p h t h e n e .................. 5
71. 2 , 4 - D i n i t r o p h e n o l . . . . . . . . . . . . . . . 20
72. 4 - N i t r o p h e n o l ................. 20
73. D i b e n z o f u r a n . . . . . . . . . . . . . . . . . . . 5
74. 2,4-Dinitrotoluene ............... 5
75. D i e t h y l p h t h a l a t e . . . . . . . . . . . . . . . . . 5
76. 4 - C h l o r o p h e n y l - p h e n y l e t h e r ........ 5
77. F l u o r e n e ...................... 5
78. 4 - N i t r o a n i l i n e ................. 20
79. 4,6-Dinitro-2-methylphenol ....... 20
80. N - N i t r o s o d i p h e n y l a m i n e .......... 5
81. 4-Bromophenyl-phenyle ther ........ 5
82. Hexachlorobenzene .............. 5
83. PentachJorophenol .............. 20
84. Phenanthrene ................... 5
85. Anthracene .................... 5
86. D i - n - b u t y l p h t h a l a t e .............. 5
87. Fluoran th ene ................... 5

88. Pyrene ...................... 5
89. B u t y l b e n z y l p h t h a l a t e .......... 5
90. 3 , 3 ' - D i c h ! o r o b e n z i d i n e ......... 5
91. Benzo(a)anthracene ........... 5
92. Chrysene .................. 5
93. b i s - ( 2 - E t h y l h e x y l ) p h t h a I a t e . . . . . . 5
94. Di-n-oc ty lph tha la t£ ........... 5
95. B e n z o ( b ) f l u o r a n t h e n e . . . . . . . . . . 5
96. Benzo(k)nuoranthene .......... 5
97. Benzo(a)pyrene .............. 5
98. l n d e n o ( l , 2 , 3 - c d ) p y r e n e . . . . . . . . . 5
99. Dibenz(a,h)anthracene ......... 5
100. Benzo(g,h, i)perylene .......... 5
P E S T I C I D E S / A R O C L O R S
( P E S T I C I D E S / P C B s )
101. a l p h a - B H C ............... 0.01
102. be ta-BHC ................ 0.01
103. d e l t a - B H C ................ 0.01
104. gamma-BHC (Lindane) ...... 0.01
105. H e p t a c h l o r . . . . . . . . . . . . . . . . 0.01
106. AJdrin ................... 0.01
107. H e p t a c h l o r epoxide ......... 0.01
108 E n d o s u l f a n l .............. 0.01
109. D i e l d r i n .................. 0.02
110. 4 , 4 ' - D D E ................. 0.02
1 1 1 . Endr in ................... 0.02
1 1 2 . E n d o s u l f a n I I .............. 0.02
113. 4,4'-DDD ................ 0.02
114. E n d o s u l f a n s u l f a t e .......... 0.02
1 1 5 . 4,4-DDT ...... ........... 002
116. M e i h o x y c h l o r ............. 0.10
117. Endrin ketone ............. 0.02
118. Endrin a l d e h y d e ............ 0.02
119. a lpha-Chlordane ........... 0.01
120. gamma-Chlordane .......... 0.01
121. T o x a p h e n e . . . . . . . . . . . . . . . . . 1.0
122. Aroc lor-1016 .............. 0.20
123. A r o c l o r - 1 2 2 1 .............. 0.40
124. Aroclor-1232 .............. 0.20
125. Aroclor-1242 .............. 0.20
126. Aroc lor-1248 .............. 0.20
127. Aroclor-1254 .............. 0.20
128. Aroc lor-1260 .............. 0.20

If th e compound concentration for water sample s other
than low concentration groundwater and drinking are
suspected of containing higher than 25 u g / L , then it is
recommended that the sampler use the multi-media,
mult i-concentration organic analytical service.
P R E P A R A T I O N M E T H O D S A N D
I N S T R U M E N T A T I O N
For s e m i v o l a t i l e and p e s t i c i d e / A r o c l o r ( p e s t i c i d e / P C B )
water samples, a 1-L aliquot is extracted with methylene
c h l o r i d e using continuous l i q u i d - l i q u i d ex trac t ion or
s e p a r a t o r y f u n n e l ( f o r p e s t i c i d e s / A r o c l o r s
( p e s t i c i d e s / P C B s ) only). The extract i s concentrated,
sub j e c t ed to f r a c t i o n - s p e c i f i c c l eanup procedures, and
analyzed by GC/MS for s e m i v o l a t i l e s or G C / E C D for

p e s t i c i d e s / A r o c l o r s ( p e s t i c i d e s / P C B s ) . For v o l a t i l e s , 25
mL of water is added to a purge and trap device and
purged with an inert gas at room temperature. The
v o l a t i l e s purged from the sample are trapped on a s o l id
sorbent. They are subsequent ly desorbed by r a p i d l y
heating the sorbent and then introduced in to a GC/MS
system. T a b l e 2 summarizes the preparation methods and
instruments used in thi s ana ly t i ca l service.
D A T A D E L I V E R A B L E S
Data d e l i v e r a b l e s for th i s service i n c l u d e both hardcopy
data report ing forms and s u p p o r t i n g raw data. The
laboratory must submit data to EPA within 14 days a f t e r
laboratory rece ipt of the last s a m p l e in the set. EPA then
checks the data for c ompl iance with contract requirements.
A report of instances of noncompl iance is d i s t r i b u t e d to the
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laboratory and the Region wi thin 10 days f r om the receipt
of the data. The laboratory has 10 days to reconcile
d e f e c t i v e data and resubmit the data to EPA. EPA then
screens the data ;ind sends a f i n a l data assessment report to
the laboratory and the Region.
Q U A L I T Y A S S i U R A N C E
The qual i ty assurance ( Q A ) process consists of
management review and oversight at the p lanning ,
i m p l e m e n t a t i o n , and c o m p l e t i o n s tage s o f the
environmental d a t a c o l l e c t i o n ac t iv i ty . T h i s process
ensures that the data provided are of the q u a l i t y required.
During the i m p l e m e n t a t i o n o f the data c o l l e c t i o n e f f o r t ,
QA ac t iv i t i e s ensure tha t the q u a l i t y control ( Q C ) system
is f u n c t i o n i n g e f f e c t i v e l y and that the d e f i c i e n c i e s
uncovered by the QC system are corrected. After
environmental da'la are c o l l e c t e d , QA a c t i v i t i e s f o c u s on
assessing the qua l i ty of data to de t ermine its s u i t a b i l i t y to
support enforcement or remedial deci s ions.

Each contract laboratory prepares a q u a l i t y assurance p l a n
(QAP) wi th the o b j e c t i v e o f p r o v i d i n g sound a n a l y t i c a l
chemical measurements. The QAP must s p e c i f y the
p o l i c i e s , organiza t ion, o b j e c t i v e s , and f u n c t i o n a l
g u i d e l i n e s , as wel l as the QA and QC a c t i v i t i e s designed
to achieve the data qua l i ty requirements for th i s analyt i ca l
service.
Q U A L I T Y C O N T R O L
The QC process i n c l u d e s those a c t i v i t i e s required during
a n a l y t i c a l data c o l l e c t i o n to produce data of known and
documented q u a l i t y . The a n a l y t i c a l data acquired from
QC procedures are used to e s t imat e and eva lua t e the
a n a l y t i c a l re su l t s and to de termine the necess i ty for or the
e f f e c t of corrective action procedures. The QC
requirements for th i s ana ly t i ca l service are shown in T a b l e
3.

T a b l e 2 . P r e p a r a t i o n M e t h o d s and I n s t r u m e n t s

F r a c t i o n
V o l a t i l e s
S e m i v o l a t i l e s
P e s t i c i d e s / A r o c l o r s( P e s t i c i d e s / P C B s )

P r e p a r a t i o n M e t h o d
Purge and trap
Cont inuou s l i q u i d - l i q u i d ex trac t ion
Cont inuou s l i q u i d - l i q u i d or separatory f u n n e l ex tract ion

A n a l y t i c a l I n s t r u m e n t
G C / M S analys i s
G C / M S analy s i s
G C / E C D analysi s

T a b l e 3. Q u a l i t y Contro l
QC Operat ion

S y s t e m M o n i t o r i n g Compound ( v o l a t i l e s )
Method Blanks ( v o l a t i l e s )
Method Blanks ( s e m i v o l a t i l e s and p e s t i c i d e s / Aroclor s( p e s t i c i d e s / P C B s ) )
Instrument Blank ( v o l a t i l e s )
Surrogates ( s e m i v o l a t i l e s and p e s t i c i d e s / A r o c l o r s^ p e s t i c i d e s / P C B s ) )
Instrument Blank ( p e s t i c i d e s / A r o c l o r s ( p e s t i c i d e s / P C B s ) )
S t o r a g e Blank ( v o l a t i l e s )
GC/MS mass c a l i b r a t i o n and ion abundance patterns( v o l a t i l e s and s e m i v o l a t i l e s )
GC Resolut ion Check ( p e s t i c i d e s / A r o c l o r s^ p e s t i c i d e s / P C B s ) )
I n i t i a l C a l i b r a t i o n

F r e q u e n c y
A d d e d to each s a m p l e , s tandard, and blank
A n a l y z e d at least every 12 hours
Prepared with each group of 20 sample s or less, or each times ampl e s are extracted
Analyzed a f t e r a sample which contains compounds atconcentrations greater than the c a l i b r a t i o n range
A d d e d to each sampl e , s tandard, and blank
Every 12 hours on each GC column used for analys i s
Prepared and stored with each group of sample s
Every 12 hours for each instrument used for analys i s
Prior to i n i t i a l c a l i b r a t i o n on each GC column used foranalysi s
Upon i n i t i a l set up of each instrument, and each timec o n t i n u i n g c a l i b r a t i o n f a i l s t o meet the acceptance criteria



T a b l e 3. Q u a l i t y Control ( C o n t i n u e d )
QC Operation

Continuing Calibration
Internal Standards ( v o l a t i l e s and s e m i v o l a t i l e s )
Laboratory Control S a m p l e (LCS)
Laboratory Evaluation S a m p l e

Frequency
Every 1 2 hours for each instrument used for analysis
A d d e d to each sample, standard, and blank
Prepared and analyzed with each group of 20 samples or less
Prepared and analyzed (if p r o v i d e d ) with each set of 20 samplesor less

P E R F O R M A N C E M O N I T O R I N G A C T I V I T I E S
Laboratory performance monitoring act ivi t i e s are providedprimari ly by AOC and the Regions to ensure that contractlaboratories are producing data of the appropriate quality.
EP A per forms on-site laboratory audi t s , data package audi t s ,and GC/MS tape audi t s , and eva lua t e s laboratoryperformance through the use of b l ind performanceevaluat ion samples.

For more information, or for suggestions to improve thi sanalytical service, please contact:
Terry S m i t hOrganic Program ManagerU S E P A / A O C401 M Stree t , SW (5204G)Washington, DC 20460703-603-8849F A X : 703-603-9112
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S i t e Reconnaissance C h e c k l i s t
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I . G e n1.
2.
3.
4.
5.
6.

I I . S i t1.
2.
3.
4.
5.
6.
7.

I I I . C u r1.
2.
3.
4.
5.
6.

I V . S o u
1.

S I T E R E C O N N A I S S A N C E C H E C K L I S T

Name and t i t l e o f s i t e c o n t a c t .T e l e p h o n e number.S i t e a d d r e s s .M a i l i n g a d d r e s s ( i f d i f f e r e n t ) .Name o f owner a n d / o r o p e r a t o r .M a i l i n g a d d r e s s .
S i t e H i s t o r yHow l o n g has current o w n e r / o p e r a t o r been at s i t e ?W h a t were prev iou s uses o f s i t e ? Who were prev iou sowners?S i z e o f s i t e ( a c r e s ) .Is any o ther p r o p e r t y used that i s not c o n t i g u o u s w i t hs i t e ?

P e r m i t s ( R C R A , T D K , e t c . )Any p a s t s p i l l s or o t h e r environmenta l or a c c i d e n tp r o b l e m s .W h a t were previous was t e management p r a c t i c e s ?
snt O p e r a t i o n sW h a t i s c u r r e n t l y be ing done at f a c i l i t y ?What are waste management p r a c t i c e s ?W h a t are hazardou s chemical management p r a c t i c e s ?L i s t m a j o r hazardou s c h e m i c a l s / c o n s t i t u e n t s p r e s e n t a n dp a s t .D i s c u s s sources ( e . g . , t a n k s , i m p o u n d m e n t s , c o n t a i n e r s ,e t c . ) .Number o f e m p l o y e e s - current , p eak .

S o u r c e C h a r a c t e r i s t i c sI d e n t i f y t y p e o f w a s t e s a n d q u a n t i t i e s d i s p o s e d o f a ts i t e .a . I d e n t i f y source o f i n f o r m a t i o n .
b. P h o t o g r a p h .c . Dimens ion ( q u a n t i t y , volume, area) o f was t e l o c a t i o n s .d . C o n t a i n m e n t c o n t r o l s ( c l a y c a p , c lay l i n e r , v e g e t a t i v ecover, e t c . )e. E x i s t i n g d a t a .f . C o n d i t i o n / i n t e g r i t y o f s t o r a g e / d i s p o s a l u n i t s .



S i t e Reconnais sance C h e c k l i s t , cont inued
V . G r o u n d w a t e r Pathway1. D i s t a n c e f r o m source to nearest w e l l . I d e n t i f y name anda d d r e s s of wel l owner, if p o s s i b l e - and e s t ima t e we l lusage (number o f p e o p l e s erved, i r r i g a t i o n , s u p p l e m e n t a l ,e t c . ) .2 . V e r i f y w e l l s w i th in range o f s i t e . I n d i c a t e d e p t h t owater for each we l l and number o f p e o p l e served.I d e n t i f y as many owners and a d d r e s s e s as p r a c t i c a l l yf e a s i b l e ,a. 0 - 0.25 mi l eb.c .d.e.f .
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m i l emi l em i l em i l emile3. A q u i f e r nearest w e l l s are screened in, and water q u a l i t y .
V I . S u r f a c e W a t e r Pathway1. I d e n t i f y the TNRCC Basin and S t r e a m S e g m e n t where thes i t e i s l o c a t e d .2 . Descr ib e s u r f a c e water q u a l i t y i n c l u d i n g :a. average d i s c h a r g e ,b. t o t a l basin d r a i n a g e area,c . T N R C C s u r f a c e water q u a l i t y m o n i t o r i n g s t a t i o n s .3. Are there s u r f a c e water bod i e s w i t h i n 2 m i l e s o f s i t e ?4 . P r o v i d e s k e t c h o f s u r f a c e water r u n o f f a n d f l o w p a t t e r n sfor 15 s t r e a m - m i l e s downs tream.5 . i d e n t i f y i n t a k e s a l o n g s u r f a c e water route w i t h i n 15s t r e a m - m i l e s downs tr eam.6. W h a t is water use at each in take .7 . I d e n t i f y f i s h e r i e s a l o n g th e 15 s t r e a m - m i l e d o w n s t r e a mp a t h w a y .8. I d e n t i f y s e n s i t i v e environments a l o n g the 15 s t r e a m - m i l edowns tr eam p a t h w a y ( s e e a t t a c h e d l i s t ) .9 . I d e n t i f y downs t r eam r e cr ea t i ona l uses.1 0 . E s t i m a t e a p p r o x i m a t e f l o w rate s f o r each water bodywi th in the 15 s t r e a m - m i l e t a r g e t d i s t a n c e ( i . e . , <10 c f s ,10-100 c f s , 100-1,000 c f s , 1 , 0 0 0 - 10,000 c f s , e t c . ) .E s t i m a t e l e n g t h o f each s tream s egment .11. I d e n t i f y the annual r a i n f a l l and net r a i n f a l l at thes i t e .12. Is s i t e in f l o o d p l a i n (10 year, 100 year, 500 y e a r ) ?13. E s t i m a t e u p g r a d i e n t dra inage area l i m i t s ( w a t e r s h e d ) .14. Draw a s k e t ch of dra inage f r o m s i t e to nearest s u r f a c ewater i n c l u d i n g any other c o n t r i b u t i n g t r i b u t a r i e s .1 5 . I d e n t i f y recreat ional uses downstream ( 1 5 m i l e s ) .
V I I . S o i l Expo sure Pathway1. Describe s t a t u s o f s i t e acces s , f e n c i n g , g a t e s , l o c k s ,c o n d i t i o n o f s e c u r i t y c o n t r o l s .2. Descr ib e a d j a c e n t land use.3 . Describe o f f - s i t e r u n o f f p a t t e r n s .
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S i t e Reconnai s sance C h e c k l i s t , c ont inued

4. Descr ibe number of p e o p l e w i t h r e s i d e n c e , s c h o o l , or daycare o n - s i t e or w i t h i n 200 yd s .5. L o c a t e nearest school or day care.6. N u m b e r of workers o n - s i t e ( i n c l u d e maximum number tocover work o n - s i t e ) .7. Evidence of recent human a c t i v i t y at the s i t e .8 . I d e n t i f y s e n s i t i v e env i ronmen t s , ( s e e l i s t e n d o fc h e c k l i s t ) .9 . D e s c r i b e a n y o f f - s i t e r u n o f f p a t t e r n e x i s t i n g a t t h es i t e .
V I I I . A i r Pathway1. E s t i m a t e number of p e o p l e w i t h i n 4 m i l e s ( c i t y or countyr e c o r d s ) .a.b.c.d.e.f .
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m i l emi l em i l em i l em i l e2 . S h o r t e s t d i s t a n c e f r o m source t o o c c u p i e d b u i l d i n g .3. I d e n t i f y known r e l ea s e s to air.4 . I d e n t i f y r e p o r t s o f adverse h e a l t h e f f e c t s .5 . I d e n t i f y e x i s t e n c e o f s e n s i t i v e environment s w i t h i n 4m i l e s ( s e e e n d o f c h e c k l i s t f o r l i s t ) .
M i s c e l l a n e o u s I n q u i r i e s1. Are any a d d i t i o n a l aerial p h o t o g r a p h s d e p i c t i n g s i t eh i s t o r y a v a i l a b l e ?2. M e t e o r o l o g i c a l d a t a .3 . N e a r e s t r e c r ea t i ona l area? H o s p i t a l ?4. L o c a l water s u p p l y sources?
S i t e S k e t c h e s t o I n c l u d e1 . D a t e ( s ) o f v i s i t .2 . W e l l l o c a t i o n s ( i n c l u d i n g nearest t o s i t e ) .3. S t o r a g e areas ( p a s t and p r e s e n t ) .4. UST and above ground s t o r a g e tanks .5 . W a s t e A r e a s .6. B u i l d i n g s7. A.cce s s roads.8. Area s of p o n d e d wa t er , or d e p r e s s i o n s in s u r f a c e .9. Drainage d i r e c t i o n .10. P h o t o g r a p h l o c a t i o n s and d i r e c t i o n s .11 . V e g e t a t i o n and s i g n i f i c a n t l a n d s c a p e d f e a t u r e s .1 2 . A n y i r r e g u l a r a p p e a r a n c e f o r s o i l , v e g e t a t i o n , t a n k s ,e t c . such a s m a y r e su l t f r o m s p i l l , b a c k f i l l o p e r a t i o n ,recent d i r t moving work, e t c .
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April 21, 2000 i E G E f i W E
APR 28 2000

S I T E A S S E S S M E H UM A N A G E M E N T S E C T I O N

' ^ \

, d l

Texas Natural Resource Conservation Commission
ATTN: Wesley G. Newberry
P.O. Box 13087
Austin, T e x a s 78711-3087
RE: Former Gary Air Forc e Base, San Marcos, Caldwe l l County, Texas / N o t i f i c a t i o n to

Perform Screening S i t e Inspe c t i on ( S S I )
Dear Mr. Newberry:

Enclosed is our executed m o d i f i e d Access Agreement. Please return a f u l l y executed copy
of the Access Agreement to our o f f i c e .

If you have any questions, p l ea s e do not hesitate to contact our o f f i c e at ( 5 1 2 ) 830-8150.
Sincerely,

ichard L. Howe l l
Legal Assis tant to the
City Attorney
cc: Jack Doughty, Airport Manager

C i t y Hall • 630 East H o p k i n s • San Marcos, Texas 78666 • 512/353-4444 • FAX 5 1 2 / 3 9 6 - 4 6 5 6



A C C E S S A G R E E M E N T
T h i s Agreement is entered into by and between the C i t y of San Marcos (the "Licensor"), owner
of the real p r o p e r t y described below (the "Property"), and the T e x a s N a t u r a l Resource
Conservat ion C o m m i s s i o n ( th e "Licensee"), an agency of the S t a t e of T e x a s .
1. Grant of Lic en s e; D e s c r i p t i o n of P r o p e r t y . In cons idera t i on of $1.00, payment of which is
acknowledged by Licensor , and other v a l u a b l e cons iderat ion, i n c l u d i n g the c o m p l i a n c e by the
Licensee wi th its o b l i g a t i o n s under th i s Agreement , the Licensor grants to the Licens e e a non-
exc lu s ive , revocable l i c ens e to enter upon the f o l l o w i n g real p r o p e r t y (the "Property"):

The p r o p e r t y known as the San Marcos M u n i c i p a l A i r p o r t , c on s i s t ing of a p p r o x i m a t e l y
___ acres of proper ty as d e p i c t e d on the map attached to this Agreement

2. A u t h o r i z e d P u r p o s e s . The l i c ense granted i s for the f o l l o w i n g p u r p o s e s only:
A. The taking of such so i l , water, and air s a m p l e s
B. The d r i l l i n g of ho l e s and the cons truct ion, repair, and maintenance of monitor w e l l s .
C. Other act ions r e la t ed to the i n v e s t i g a t i o n of the surface or sub sur face c o n d i t i o n s .
D. The per formance of removal and remedial a c t iv i ty , as necessary.
E. A c t i o n s necessary for removal and remedial work at the Proper ty to m i t i g a t e releases
or threats of releases of hazardous substances, p o l l u t a n t s , or contaminants f r o m or onto
the Property.

3. L i c e n s e e ' s O b l i g a t i o n s . The Licensee, for i t s e l f and it s e m p l o y e e s and agents, agrees to
A. n o t i f y the Licensor ' s A i r p o r t Manager each time the Licensee enters the Proper ty ,
B. use only those routes of access that are approved by the Airpor t Manager;
C. p e r f o r m all t e s t i n g and s a m p l i n g work in a sa f e and workmanlike manner, and
D. hold harmles s the Licensor, its o f f i c e r s , agents and e m p l o y e e s f r o m and against personal
i n j u r y and p r o p e r t y damage c laims on the part of the Licensee, its e m p l o y e e s and agents in
connection with the L i c e n s e e ' s a c t i v i t i e s at the Proper ty.
4. S p l i t t i n g of S a m p l e s . The Licensee agrees to provide to the Licensor a portion of any soil, air
or water sampl e taken by the Licensee or its e m p l o y e e s or agents at the Proper ty . The Licensor
will f u r n i s h sui table containers for its sample portions. The Licensor will be re spons ib l e for any
laboratory a n a l y t i c a l a n a l y s i s o f i t s s a m p l e port ions .
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5. L i c e n s o r ' s Retained Righ t s ; Res tr i c t i ons on Licensee. The Proper ty is an active general
aviation f a c i l i t y . The Licensor retains, reserves, and shal l continue to en j oy the use of the
P r o p e r t y , sub j e c t to the terms of all covenants of t i t l e in the d e ed s for the P r o p e r t y to the
Licensor f r o m the U n i t e d S t a t e s o f America. The Lic en sor may restrict th e Lic en s e e ' s access t o
all or a part of the p r o p e r t y if s a f e t y or av ia t i on cons idera t i ons d i c t a t e or an emergency ex i s t s .
The Licensee agrees to abide by all such re s tr i c t ions .
6. Lessees of the Licensor. The Licensor has leased p o r t i o n s of the Proper ty to th i rd p a r t i e s for
pr iva t e and commercial aviation purpo s e s and for agricul tural purpo s e s . The Licensee agrees to
obtain the s eparat e permis s ion of these l e s see s for any entry by the Licensee, its e m p l o y e e s or
agents on the premi s e s leased to them.
7. Grant is N o n e x c l u s i v e . The access for which permi s s i on is given to the Licensee is
nonexc lu s ive , and the Licensor retains the right to lease and grant access to areas of the P r o p e r t y
to other p a r t i e s .
8. Term. The term of thi s Agreement w i l l commence upon s ignature by both p a r t i e s and s h a l l
be e f f e c t i v e vmti l one par ty t erminate s t h i s Agreement a f t e r g iv ing 10 days notice to the other
party.
9. M i s c e l l a n e o u s .
A. T h i s Agreement s h a l l bind and inure to the b e n e f i t o f the r e sp e c t iv e par t i e s , t h e i r per sonal
r e p r e s e n t a t i v e s , successors, a d m i n i s t r a t o r s , heirs, executors, and ass igns.
B. T h i s instrument contains the entire agreement between the part ie s . Any oral r e p r e s e n t a t i o n s or
m o d i f i c a t i o n s concerning t h i s instrument s h a l l be of no f o r c e and e f f e c t .
C. T h i s Agreement may be amended only by a written document s igned by both par t i e s .
Licensor: C i t y o f San Marcos
By.___ ______

L a r r y ' D . G i l & y , C i t y Manager
Date
Licensee: T e x a s N a t u r a l Resource Conservat ion C o m m i s s i o n

Printea name, t i t l e5-2 'Date J A N I E G A R Z AN O T A R Y P U B L I CS t a t e o f Texa sCpmm. Exp. 04-10->.~,01



G R A N T E E

Signature hf Representative of the Texas
Natural Resource Conservation Commission

Printedfpr Typed Name

STATE OF TEXAS
COUNTY OF

A C K N O W L E D G M E N T

BEFORE ME, a N o t a r y Public, on thi s day p e r s o n a l l y appeared _____
, known to be the person whose name is subscribed to ttfe f o r e g o i n g

. and______ins talment c o / f c e m i n g the p r o p e r t y located at
acknowledged to me that he/she executed the same as the act and deed of the proper ty owner for the
p u r p o s e and cons idera t i on therein expre s s ed .
Given under my hand and seal of o f f i c e this of

J I C H A R O L H O W E U"f lay Public, State of TexasMy Commission Expire
Notary Public

T y p e d or Printed Name of N o t a r y

My commission expire s the day of .

Access Agreement - Page 3 of 4



1
STATE OF TE>:AS

_ COUNTY OF TRAVISI
1 A C K N O W L E D G M E N T

_ . /

t BEFORE: MEJ a Notarv Pub l i c , on this dav p e r s o n a l l y appeared ura&/ /- . f-OFTU
a representat ive of the T e x a s Natura l Resource Conservation Commission, knov&i to be the person
whose name is subscribed to the f o r e g o i n g instrument concerning the p r o p e r t y lo ca t ed at

I 3M MAQ&S (iLLLN I c« p,4<— fb.£fd&T^ and acknowledged to me that he/ she executed the same for
the purpo s e and cons idera t i on therein expre s s ed.

»̂

,• Given under my hand and seal of

1 __....
/ ^ ^ i x W J

|

, ( * N 4 r M N O; ^S£y St1 J^<2.£/ Comrn

I

o f f i c e this ^ dav of /•' ( &+*- . c^otJO .
U

^^ J^_
ANIEGAR2A : ^ . Nowry P u b l i cT A R Y P U B L I C • ' .ate of Texas

Exp. 04-1&..* 01 ! -7 — , X?
"*"' " * v » * * * ' ' ^ 4 {_J &/]i < (j7#.f ~L*~

T y p e d or Printed Name of N o t a r y

commission exp ir e s the /O day of.

Access Agreement — Page 4 of 4
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M a r - 0 9 - 0 0 1 6 : 3 0 F r o m - C E S W F - E V - D 817-878-2991 T - 1 8 7 P . 0 2 / 1 1 F - 4 B 2

D E P A R T M E N T O F T H E A R M Y
F O R T W O R T H D I S T R I C T , C O R P S O F E N G I N E E R S

P, O. BOX 17300
F O R T W O R T H , T E X A S 7 6 1 0 2 - 0 3 0 0

B E P t - T T O
A T T E N T I O N O F

C E S W F - E D - G ( 2 0 0 - l a ) 2 A u g u s t 1991

M E M O R A N D U M T H R U C O M M A N D E R , T U L S A D I S T R I C T , A T T N : C E S W T - E C - G R ( R A N D Y B R A T C H E R )
F O R C O M M A N D E R , S O U T H W E S T E R N D I V I S I O N , A T T N : C E S W D - E D - E ( D A V I D BARBER)
S U B J E C T : D E R P - F U D S I n v e n t o r y P r o j e c t R e p o r t ( I N P R ) f o r S i t e N o . K 0 6 T X 0 2 3 2 0 0 ,
S a n M a r e o s M u n i c i p a l A i r p o r t a n d G a r y J o b C o r p s P r o p e r t i e s ( F o r m e r l y G a r y A i r F o r c e
B a s e ) , S a n M a r e o s , T e x a s

1 . T h i s I N P R r e p o r t s o n t h e D E R P - F U D S p r e l i m i n a r y a s s e s smen t o f t h e S a n M a r c o s
M u n i c i p a l A i r p o r t a n d G a r y J o b C o r p s p r o p e r t i e s . A n i n i t i a l s i t e v i s i t w a s con-
d u c t e d in 1 9 8 6 , w i t h a d d i t i o n a l s i t e v i s i t s b e ing c o n d u c t e d on 8 F e b r u a r y and
19 M a r c h 1 9 9 1 - The s i t e survey summary sheet and s i t e m a p s are at Encl 1.
2. It was d e t e r m i n e d t h a t the s i t e was f o r m e r l y used by the Army and Air F o r c e .
A recommended F i n d i n g s and D e t e r m i n a t i o n of E l i g i b i l i t y is at Encl 2.
3. It ha s a l u o been d e t e r m i n e d there i s h a z a r d o u s was t e a t th e s i t e e l i g i b l e f or
c l e a n u p under D E R P - F U D S . T h e c a t e g o r i e s o f h a z a r d o u s wa s t e a t t h e s i t e a r e B D / D R ,
C O N / H T W , a n d P R P / H T W . T h e Army c o n s t r u c t e d h a n g a r s , w a r e h o u s e s , numerous f a c i l i t y
s u p p o r t b u i l d i n g s , runways, t a x i v a y s , u t i l i t i e s , underground f u e l s t o r a g e t a n k s ,
u n d e r g r o u n d f u e l l i n e s , f a m i l y h o u s i n g u n i t s , r a i l r o a d s p u r s , a n d a s e c u r i t y f e n c e
at the f o r m e r base . The i m p r o v e m e n t s c o n s t r u c t e d at the s i t e by the Army were in
sound c o n d i t i o n when the base was d e a c t i v a t e d and are c u r r e n t l y b e i n g b e n e f i c i a l l y
used by th e D e p a r t m e n t o f L a b o r and th e c i t y o f San M a r e o s . T h e r e f o r e , due t o
p o l i c y c o n s i d e r a t i o n s , a BD/DR p r o j e c t i s no t p r o p o s e d a t t h i s s i t e . A p r o j e c t
summary sheet and DD F o r m 1391 are at Encl 3 for the p r o p o s e d CON/HTW p r o j e c t .
A p r o j e c t suamiary sheet i s a t Encl 4 f o r t h e p r o p o s e d PRP/HTW p r o j e c t .
4. I recommend that you:

a . A p p r o v e and s i gn th e F i n d i n g s and D e t e r m i n a t i o n o f E l i g i b i l i t y ;
j b . F o r w s r d a c o p y o f t h i s INPR to CEMRD for a p p r o p r i a t e a c t i on on the PRP/

H T W p r o j e c t ;
c . Forward a c opy of t h i s INPR to CEHND for the PA f i l e ; and
d . F o r v a r d a c o p y o f t h i s I N P R t o C E M P - R r e q u e s t i n g a p p r o v a l a n d f u n d s f o r

t h i s D i s t r i c t t o a c c o m p l i s h t h e C O N / H T W p r o j e c t . I f f u n d s a r e p r o v i d e d f o r t h e
C O N / H T W p r o j j e c t , F o r t W o r t h D i s t r i c t c a n award a tank removal c o n t r a c t .

4 Ends W I L L I A M D . B R O W N
C o l o n e l , E N
C o m m a n d i n g
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S I T E S U R V E Y S U M M A R Y S H E E T
F O R

D E R P - F U D S S I T E N O . K 0 6 T X 0 2 3 2 0 0
S A N M A R C O S M U N I C I P A L A I R P O R T A N D G A R Y J O B C O R P S P R O P E R T I E S , T X

A U G U S T 1991

S I T E N A M E : S a n M a r c o s M u n i c i p a l A i r p o r t a n d G a r y J o b C o r p sp r o p e r t i e s , f o r m e r l y G a r y A i r F o r c e Base.
L O C A T I O N : T h e s i t e i s l o c a t e d a l o n g T e x a s H i g h w a y 2 1 ,
a p p r o x i m a t e l y f o u r m i l e s east o f S a n M a r c o s , C a l d w e l l C o u n t y ,T e x a s , ,
S I T E H I S T O R Y : I n 1 9 4 2 , t h e U . S . W a r D e p a r t m e n t p u r c h a s e d2 , 2 3 6 . . 5 6 acres ( 2 , 2 3 0 . 0 8 f e e acres and 6.48 easement a c r e s ) in
C a l d w e l l C o u n t y , T e x a s . T h e base w a s d e s i g n a t e d t h e S a n M a r c o s
A r m y A i r f i e l d in 1 9 4 3 and wa s used by th e A r m y a s a n a v i g a t i o ns c h o o l . I n 1 9 4 8 , t h e base w a s r e d e s i g n a t e d a s t h e S a n M a r c o s A i rF o r c e B a s e ; i n 1 9 5 3 , i t w a s renamed a s t h e G a r y A i r F o r c e B a s e ;a n d f i n a l l y i n 1 9 5 5 , t h e base name w a s c h a n g e d t o E d w a r d G a r y A i r
F o r c e Base . A l s o i n 1 9 5 5 , t h e m i s s i o n o f t h e base w a s c h a n g e d
f r o m a n a v i g a t i o n s c h o o l t o a n a d v a n c e d a v i a t i o n s c h o o l . T h e
base w a s i m p r o v e d a s a f l y i n g f i e l d w i t h a s s o c i a t e d f a c i l i t i e s
a n d s t r u c t u r e s f o l l o w i n g t h e c h a n g e i n t h e m i s s i o n . T h e f o r m e r
base w a s r e p o r t e d e x c e s s t o t h e G e n e r a l S e r v i c e s A d m i n i s t r a t i o n( G S A ) o n 1 1 S e p t e m b e r 1 9 6 4 . T h e curren t owners a r e t h e D e p a r t -ment o f L a b o r ( G a r y J o b C o r p s ) a n d t h e c i t y o f S a n M a r c o s , T e x a s .
S I T E V I S I T : I n 1 9 8 6 , p e r s o n n e l f r o m C E S W F t o u r e d ' t h e G a r y J o b
C o r p s ( G J C ) p r o p e r t y w i t h M r . D i c k M o n c u r e , G J C F a c i l i t i e sM a n a g e r . On 8 F e b r u a r y and 19 M a r c h 1 9 9 1 , Mr. R a n d y N e i b u h r ,
C E S W F , m e t w i t h M r . M o n c u r e a n d a l s o M r . S t e v e J e n k i n s , D i r e c t o r
f o r t h e D e p a r t m e n t o f E n v i r o n m e n t a n d E n g i n e e r i n g , c i t y o f S a n
M a r c o s .
C A T E G O R Y O F H A Z A R D S : T h e c a t e g o r i e s o f p o t e n t i a l h a z a r d s a r e
C O N / H T W a n d P R P / H T W . T h e r e m a i n i n g D e p a r t m e n t o f D e f e n s e ( D O D )s t r u c t u r e s a t t h e f o r m e r a i r base are: a i r p l a n e h a n g a r s , ware-h o u s e s , numerous f a c i l i t y s u p p o r t b u i l d i n g s , f a m i l y h o u s i n g ,r u n w a y s , t a x i w a y s , u t i l i t i e s , u n d e r g r o u n d f u e l s t o r a g e t a n k s ,u n d e r g r o u n d f u e l l i n e s , r a i l r o a d s p u r s , s t r e e t s , a n d a s e c u r i t yf e n c e . T h e s t r u c t u r a l i m p r o v e m e n t s c o n s t r u c t e d a t t h e s i t e b y
the A r m y and Air F o r c e were in sound c o n d i t i o n when the base wasd e a c t i v a t e d a n d a r e c u r r e n t l y b e i n g b e n e f i c i a l l y used b y t h eD e p a r t m e n t o f L a b o r a n d t h e c i t y o f S a n M a r c o s . T h e r e f o r e , d u e
t o p o l i c y c o n s i d e r a t i o n s , a B D / D R p r o j e c t i s n o t p r o p o s e d a t t h i s
s i t e .
P R O J E C T D E S C R I P T I O N : T h e r e a r e t w o p o t e n t i a l p r o j e c t s a t t h i s
s i t e .

a . C O N / H T W . T h e p r o j e c t w o u l d c o n s i s t o f t h e r emoval o f 1 6
u n d e r g r o u n d s t o r a g e t a n k s ( U S T s ) w h i c h have n o t been b e n e f i c i a l l y



u s e d , a survey t o l o c a t e t w o s u s p e c t e d U S T s , r emoval o f t h e t w os u s p e c t e d U S T s i f t h e y a r e f o u n d , r emoval o f u n d e r g r o u n d f u e ll i n e s a n d f u e l p u m p s a n d m a n i f o l d s , a n d t h e r e m o v a l o f f i v e
overhead f u e l d i s p e n s e r s . T h e G a r y J o b C o r p s h a s removed f o u ro t h e r U S T s a n d h a s used o n e U S T , w h i c h i s n o t p r o p o s e d f o rr emova l u n d e r t h i s p r o j e c t . T h e C O N / H T W p r o j e c t i s p r o p o s e du n d e r P r o j e c t N o . K 0 6 T X 0 2 3 2 0 1 .

b . P R P / H T W . T h e c i t y o f S a n M a r c o s , T e x a s , e s t a b l i s h e d a
m u n i c i p a l l a n d f i l l in 1 9 6 9 on a p o r t i o n o f th e f o r m e r base.C o n t a m i n a t e d g r o u n d w a t e r h a s been d e t e c t e d i n m o n i t o r i n g w e l l ss u r r o u n d i n g t h e l a n d f i l l a n d i n p r i v a t e d r i n k i n g wa t er w e l l s
s o u t h o f t h e f o r m e r base. A e r i a l p h o t o g r a p h s t a k e n d u r i n g t h et i m e th e base was a c t i v e have been o b t a i n e d by th e C i t y w h i c h
shows s u s p i c i o u s t r e n c h e s o n t h e east s i d e o f t h e f o r m e r base.T h e C i t y i s a l s o aware o f p a s t d i s p o s a l p r a c t i c e s c o n d u c t e d b y
t h e G a r y J o b C o r p s . T h e T e x a s D e p a r t m e n t o f H e a l t h i s r e q u i r i n g
t h e C i t y t o e x p a n d t h e g r o u n d w a t e r m o n i t o r i n g p r o g r a m , b u t t h eC i t y c o n t e n d s t h a t t h e y s h o u l d n o t bear t h e t o t a l f i n a n c i a lb u r d e n o f t h e m o n i t o r i n g a n d t e s t i n g o f t h e w e l l s s ince t h e
m o n i t o r i n g w e l l s m a y b e r e f l e c t i n g c o n t a m i n a n t s c o n t r i b u t e d b yp a s t a n d p r e s e n t o c c u p a n t s o f t h e s i t e . T h e P R P / H T W p r o j e c t i s
p r o p o s e d u n d e r P r o j e c t N o . K 0 6 T X 0 2 3 2 0 2 .
A V A I L A B L E S T U D I E S A N D R E P O R T S : A t t a c h m e n t 1 - U S T S u m m a r y ;A t t a c h m e n t 2 - 1 9 8 9 E P A G a r y A i r f i e l d S a m p l i n g a n d A n a l y s i s ;
A t t a c h m e n t 3 - 1989 C i t y o f S a n M a r c o s D r a f t R e p o r t - G r o u n d -W a t e r A s s e s s m e n t , C i t y o f S a n M a r c o s L a n d f i l l ; A t t a c h m e n t 4 -
1990 C i t y o f S a n M a r c o s - D o c u m e n t a t i o n o f W e l l I n s t a l l a t i o n a n d
G r o u n d - W a t e r S a m p l i n g a n d A n a l y s i s ; A t t a c h m e n t 5 - 1990 R e s u l t sf r o m F o r t W o r t h D i s t r i c t , P r i v a t e D r i n k i n g W a t e r W e l l S a m p l i n g .
F O R T W O R T H D I S T R I C T P O C : R a n d y N i e b u h r , 8 1 7 / 3 3 4 - 3 2 2 3 .
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C O R P S O F E N G I N E E R S U . S . A R M Y

GARY AIR FORCE BASE
S I T E M A P

U L i . A f t M V C N t t N C C f t O U T H I C T , F T . V O f t T M

P L A T C



C O R P S O F E N G I N E E R S U . S . A R M Y
oM W - 1 0 1

P o s s i b l e A F t r e n c h i n g areas
E X P L A N A T I O N SCALEI" = 400'

A M W - 1 0 5
B - 1 0 5 A

U|>

O - M o n i t o r i n g Well C o n s t r u c t e d October. 1989
• - M o n i t o r i n g W e l l C o n s t r u c t e d A p r i l . 1990
•^ - M o n i t o r i n g Well P l u g g e d and A b a n d o n e d October. 1989
< J > - P r e v i o u s l y E x i s t i n g W e l l W h i c h I s N o L o n g e r P r e s e n t ( A b a n d o n m e n t S t a t u s U n k n o w n )
• f j > - S o i l Boring l o r P r e v i o u s I n v e s l i c j o t i o n ( A p p r o x i m a t e L o c a t i o n )
• - S o i l Bor ing C o m p l e t e d Apri l . 1990

S U R V E Y E D
L A N D F I L L
B O U N D A R Y

F O R M E R L Y G A R Y A F B

U . S . A R M Y E N G I N E E R D I S T R I C T , F T . W O R T H

K 0 6 T X 0 2 3 2 0 0
P L A T E
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D E F E N S E E N V I R O N M E N T A L R E S T O R A T I O N P R O G R A M
F O R M E R L Y U S E D D E F E N S E S I T E S P R O G R A M

F I N D I N G S A N D D E T E R M I N A T I O N O F E L I G I B I L I T Y
S A N M A R C O S M U N I C I P A L A I R P O R T A N D G A R Y _ J O B C O R P S P R O P E R T I E S , T X

S I T E N O . K 0 6 T X 0 2 3 2 0 0

F I N D I N G S O F F A C T

1 . I n 1 9 4 2 , t h e U . S . W a r D e p a r t m e n t p u r c h a s e d 2 , 2 3 6 . 5 6 acres
( 2 , 2 3 0 . 0 8 f e e acres a n d 6 .48 e a s e m e n t a c r e s ) l o c a t e d a l o n g T e x a s

H i g h w a y 2 1 , f o u r m i l e s east o f S a n M a r c o s , T e x a s . T h e s i t e w a sd e v e l o p e d a n d named S a n M a r c o s A r m y A i r f i e l d . T h e base w a s
r enamed S a n M a r c o s A i r F o r c e Base i n 1 9 4 8 , r e d e s i g n a t e d G a r y A i r
F o r c e Base i n 1 9 5 3 , a n d f i n a l l y r enamed E d w a r d G a r y A i r F o r c eBase in 1 9 5 5 .
2 . T h e A r m y e s t a b l i s h e d a n a v i g a t i o n s c h o o l a t t h e f o r m e r base.I n 1 9 5 5 , t h e f a c i l i t i e s were e x p a n d e d a n d t h e A i r F o r c e e s t a b-
l i s h e d a n a d v a n c e d a v i a t i o n s c h o o l a t t n e s i t e . I m p r o v e m e n t s
c o n s t r u c t e d a t t h e s i t e i n c l u d e : a i r p l a n e h a n g a r s , w a r e h o u s e s ,
n u m e r o u s f a c i l i t y s u p p o r t b u i l d i n g s , f a m i l y h o u s i n g u n i t s ,
r u n w a y s , t a x i w a y s , u t i l i t i e s , u n d e r g r o u n d f u e l s t o r a g e t a n k s ,u n d e r g r o u n d f u e l l i n e s , r a i l r o a d s p u r s , a n d a s e c u r i t y f e n c e .
T h e f a c i l i t y r e m a i n e d a c t i v e u n t i l i t w a s d e a c t i v a t e d i n 1 9 6 4 .
T h e s i t e w a s never s u b j e c t t o o t h e r t h a n D e p a r t m e n t o f D e f e n s e
( D O D ) c o n t r o l d u r i n g t h e p e r i o d o f D o D i n t e r e s t .
3 . O n 1 1 S e p t e m b e r 1 9 6 4 , t h e base ( 2 , 2 3 6 . 5 6 a c r e s ) , w a s r e p o r t e d
e x c e s s t o t h e G e n e r a l S e r v i c e s A d m i n i s t r a t i o n ( G S A ) . T h e s i t e
w a s t r a n s f e r r e d t o t h e c i t y o f S a n M a r c o s a n d t h e D e p a r t m e n t o f
L a b o r ( D O L ) . T h e r e w a s a r e c a p t u r e c l a u s e i n t h e d e e d s t o t h e
C i t y a n d t h e D O L . T h e f o l l o w i n g s t a t e m e n t w a s a l s o i n c l u d e d i n
b o t h d e e d s :

"The p a r t y o f th e second part doe s hereby r e l e a s e th eG o v e r n m e n t , and w i l l take whatever a c t i on may be required by the
A d m i n i s t r a t o r o f G e n e r a l S e r v i c e s t o assure t h e c o m p l e t e r e l e a s eof the Government f r o m any and al l l i a b i l i t y the Government maybe under for r e s t o r a t i o n or o ther d a m a g e s under any l ea s e or
o ther agreement covering the use by the Government of thea i r p o r t i or part t h e r e o f , owned , c o n t r o l l e d or o p e r a t e d by theP a r t y o f the S e c o n d P a r t , upon wh i ch , a d j a c e n t to w h i c h , or in
c o n n e c t i o n w i t h w h i c h , any p r o p e r t y t r a n s f e r r e d by t h i s deed wasl o c a t e d or u s e d ; p r o v i d e d , that no such release s h a l l bec o n s t r u e d a s d e p r i v i n g the P a r t y o f th e S e c o n d Part o f any r i g h tit may o t h e r w i s e have to receive re imbursement under S e c t i o n 17o f t h e F e d e r a l A i r p o r t A c t ( 4 9 U . S . C . 1 1 1 6 ) f o r t h e n e c e s sary
r e h a b i l i t a t i o n or r e p a i r o f p u b l i c a i r p o r t s h e r e t o f o r e or
h e r e a f t e r s u b s t a n t i a l l y d a m a g e d b y a n y F e d e r a l agency."



D E T E R M I N A T I O N •
Based o n t h e f o r e g o i n g f i n d i n g s o f f a c t , t h e s i t e h a s been
d e t e r m i n e d t o b e f o r m e r l y used b y t h e D e p a r t m e n t o f D e f e n s e . I t •i s , t h e r e f o r e , e l i g i b l e f o r t h e D e f e n s e E n v i r o n m e n t a l R e s t o r a t i o n 9
P r o g r a m - F o r m e r l y U s e d D e f e n s e S i t e s , ' e s t a b l i s h e d u n d e r 1 0 U S C
2701 et seq. ft

ROBERT L . H E R N D O NB r i g a d i e r G e n e r a l , U S A
C o m m a n d i n g
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P R O J E C T S U M M A R Y S H E E T
FOR

D E R P - F U D S C O N / H T W P R O J E C T N O . K 0 6 T X 0 2 3 2 0 1
S A N M A R C O S M U N I C I P A L A I R P O R T A N D G A R Y J O B C O R P S P R O P E R T I E S , T X

A U G U S T 1991 .

P R O J E C T D E S C R I P T I O N : T h e r e a r e 1 6 u n d e r g r o u n d s t o r a g e t a n k s
( U S T s ) , t w o s u s p e c t e d U S T s , u n d e r g r o u n d f u e l l i n e s , f u e l p u m p s
a n d m a n i f o l d s , a n d f i v e overhead f u e l d i s p e n s e r s r e m a i n i n g a t t h ef o r m e r a i r base. O n e a d d i t i o n a l r e m a i n i n g U S T h a s been
b e n e f i c i a l l y used b y t h e G a r y J o b C o r p s p e r s o n n e l , a n d t h e G a r y
J o b C o r p s h a s p r e v i o u s l y removed f o u r U S T s l o c a t e d a t t h e f o r m e r
base e x c h a n g e g a s s t a t i o n . E x c a v a t i o n near t h e b u r i e d f u e l t a n k ,
th e f u e l p u m p s and th e m a n i f o l d s , and a t th e s o u t h w e s t s i d e o ft h e f o r m e r base h a s r e v e a l e d s o i l c o n t a m i n a t i o n . T h e s ourc e o f
t h e c o n t a m i n a t i o n a t t h e s o u t h w e s t f u e l p u m p s i s s p e c u l a t e d t o
have r e s u l t e d f r o m s p i l l s o r o v e r f i l l i n g t h e s y s t e m .
P R O J E C T E L I G I B I L I T Y : T h e U S T s , u n d e r g r o u n d f u e l l i n e s , f u e lp u m p s a n d m a n i f o l d s , a n d f i v e ov erhead f u e l d i s p e n s e r s were
c o n s t r u c t e d a n H u s ? ' ! ' b v t h e A T - I D V ?r*d A i r * F o r c e . F i " ° T T C T s h — v s
been b e n e f i c i a l l y used b y t h e G a r y J o b C o r p s a n d f o u r o f t h e s et a n k s have been e x c a v a t e d and removed by th e Job C o r p s .
P O L I C Y C O N S I D E R A T I O N S : T h e o n e r e m a i n i n g U S T w h i c h h a s been
b e n e f i c i a l l y used b y t h e G a r y J o b C o r p s i s n o t p r o p o s e d f o r
removal u n d e r t h i s p r o j e c t .
P R O P O S E D P R O J E C T : T h e f o l l o w i n g a s p e c t s o f t h e C O N / H T W p r o j e c t
meet e l i g i b i l i t y c r i t e r i a a n d p o l i c y c o n s i d e r a t i o n s . S i x t e e nU S T s a r e p r o p o s e d f o r removal a n d r e m e d i a t i o n o f a n y c o n t a m i n a t e d
s o i l . A survey w i l l b e c o n d u c t e d t o d e t e r m i n e i f t w o a d d i t i o n a l
s u s p e c t e d U S T s d o e x i s t , a n d remove t h e U S T s i f t h e y a r e l o c a t e d .T h e f u e l l i n e s w i l l b e f l u s h e d o f a n y r e m a i n i n g f u e l a n d t h e
l i q u i d s p r o p e r l y d i s p o s e d . A l s o , t h e f u e l l i n e s w i l l b e exca-v a t e d a n d t h e b o t t o m o f t h e e x c a v a t i o n s t e s t e d t o d e t e r m i n e i fa n y f u e l h a s l e a k e d f r o m t h e l i n e s . A n y c o n t a m i n a t e d s o i l i n t h ef u e l l i n e e x c a v a t i o n s w i l l b e removed and th e e x c a v a t i o n s back-f i l l e d . T h e f i v e overhead f u e l d i s p e n s e r s w i l l a l s o b e r e m o v e d .

DD FORM 1391: A t t a c h e d .
F O R T W O R T H D I S T R I C T POC: R a n d y N i e b u h r , 8 1 7 / 3 3 4 - 3 2 2 3 .
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1. COMPONENT

ARMY
FT 19 91MILITARY CONSTRUCTION P10J1CT DATA

3. INSTALLATION AND LOCATION FORMER GARY
A P B , S A N MARCOS M U N I C I P A L AIRPORT A N D G A R Y
JOB CORPS________

2. DATE

AUGUST 1991
4. .PROJECT TITLJI
D K R P - F U D S

5. PROGRAM ELEMENT 6. CATEGORY CODE
C O N / H T W

7. PROJECT NO.
K 0 6 T X 0 2 3 2 0 1

S. P X O J E C T COST ($000)
$500.656___________9. COST ESTIMATES

I T E M 0/M Q U A N T I T Y U N I T / C O S T COST ($000)
Remove UST - 25,000 ga l
Remove UST - 12,000 gal
Remove UST - 9,000 ga l
Remove s u s p e c t e d UST - 1,000 gal
Remove f u e l l i n e s
Remove overhead f u e l d i s p e n s e r s
S a m p l i n g a n d a n a l y s i s
S U B T O T A L
C o n s t r u c t i o n C o n t i n g e n c i e s

iLrm C G H S T i i o C T l C n C C S T
S u p e r v i s i o n & A d m i n i s t r a t i o n

ea
ea
ea
ea
j o b
ea
j o b

7
7
2
2
1
51

15.007.
8.007.

2 5 * 7 0 6
11.171

8.986
1.710

31.293
1.159

44.000

179.942
78.197
17.972

3.420
31 .293

5 . 7 9 5
44.000

360.619
54.093

414.712
33.177

10. DESCRIPTION 07 PROPOSED CONSTRUCTION
a. Remove and d i s p o s e o f 16 u n d e r g r o u n d s t o r a g e tanks (USTs).
b . Remove and d i s p o s e o f two s u s p e c t e d USTs.
c. Remove and d i s p o s e of f u e l l ine s (4" gas l in e and 6" f i l l e r l i n e ) .
d. Remove f i v e overhead f u e l d i s p e n s e r s and a s s o c i a t e d concre t e b l o c k s( 9 1 x 1 4 ' x 2 ' ) .
e. T e s t and analyze tank c on t en t s and soil s a m p l e s .
f . E & M survey t o d e t e c t t w o s u s p e c t e d U S T s .

DD FORM 1391
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1. COMPONENT

ARMY
7 Y 1991 M I L I T A R Y C O N S T R U C T I O N P R O J E C T D A T A

T I N S T A L L A T I O N A N D L O C A T I O N FORMER GARY
A F B , S A N MARCOS M U N I C I P A L AIRPORT & GARY
JOB CORPS
5. P10C1AN ELEMENT 6. CATBCOIY CODE

C O N / H T W

4. PBOJKT TXTLB
DERP-FUDS

2. DATE

AUGUST 199

7. PIOJICT M.
K06TXQ232Q1

I T E M

T O T A L C O N S T R U C T I O N F U N D S
E n g i n e e r i n g and D e s i g n
S a m p l i n g a n d A n a l y s i s
E & M U S T S u r v e y
T O T A L D E S I G N C O S T
T O T A L D f P I E M E N T A T I O N COST

9. COST ESTIMATES

1. PIOJICT CMT (fOOO

D / M Q U A N T I T Y

6.007.
5.007.

O B I T / C O S T COR ($000]

447.889
26 .873
22.394

3.500
52.767

500.656

10. D E S C R I P T I O N 07 P 1 0 F O f I ] > C O N m C D C T I O N

DD POEM 1 3 S > 1



P R O J E C T S U M M A R Y S H E E T
F O RD E R P - F U D S P R P / H T W P R O J E C T N O . K 0 6 T X 0 2 3 2 0 2

S A N M A R C O S M U N I C I P A L A I R P O R T A N D G A R Y J O B C O R P S P R O P E R T I E S , T X
S I T E N O . K 0 6 T X 0 2 S 2 0 0

A U G U S T 1991

P R O J E C T D E S C R I P T I O N : T h e c i t y o f S a n M a r c o s o p e r a t e d a T y p e I ,
t r e n c h - t y p e s a n i t a r y l a n d f i l l a t t h e f o r m e r base f r o m 1 9 6 9
t h r o u g h 1984. T h e l a n d f i l l i s l o c a t e d o n 8 4 acres o f l a n d , w h i c ht h e G e n e r a l S e r v i c e s A d m i n i s t r a t i o n ( G S A ) d e e d e d t o t h e G a r y J o bC o r p s i n 1 9 6 5 , o n t h e e a s t e r n e d g e o f t h e f o r m e r base. T h e C i t yo p e r a t e d t h e l a n d f i l l ; t h e J o b C o r p s o p e n e d t h e t r e n c h e s a n dcovered t h e f u l l t r e n c h e s . T h e J o b C o r p s d i d t h e l a n d f i l lt r e n c h i n g a n d f i l l i n g a s t r a i n i n g e x e r c i s e s f o r t h e i r s t u d e n t s .T h e l a n d f i l l w a s c l o s e d t o t h e p u b l i c i n J u n e 1 9 8 3 , a n d t o t a l l yc l o s e d i n 1984. T h e T e x a s D e p a r t m e n t o f H e a l t h ( T D K ) a p p r o v e dt h e l a n d f i l l c l o s u r e p l a n s o n 1 3 Dec ember 1 9 8 5 . T h e f i n a lc l o s u r e a c t i v i t i e s i n c l u d e d f i n a l cover a n d g r a d i n g a n d
r e v e g e t a t i o n .

I n O c t o b e r 1 9 8 9 , t h e E n v i r o n m e n t a l P r o t e c t i o n A g e n c y ( E P A )
s a m p l e d a l l m o n i t o r i n g w e l l s a t t h e s i t e , a s w e l l a s d r i n k i n gw a t e r w e l l s a t p r i v a t e r e s i d e n c e s t o t h e s o u t h o f t h e f o r m e rbase. A l l o f t h e w e l l s s a m p l e d b y t h e E P A c o n t a i n e d l o w l e v e l s
o f c o n t a m i n a n t s , b u t g e n e r a l l y a p p e a r e d t o b e b e l o w t h ee s t a b l i s h e d d r i n k i n g w a t e r s t a n d a r d s . S e e A t t a c h m e n t 3 f o r
r e s u l t s o f p r e v i o u s m o n i t o r i n g w e l l s a m p l i n g a n d A t t a c h m e n t 5 f o rr e s u l t s o f t h e 1990 F o r t W o r t h D i s t r i c t p r i v a t e d r i n k i n g w e l ls a m p l i n g . I n A p r i l 1 9 9 0 , t h e C i t y i n s t a l l e d f o u r more m o n i t o r i n gw e l l s around t h e f o r m e r l a n d f i l l ( s e e A t t a c h m e n t 4 ) , a n d
e n c o u n t e r e d some c o n s t r u c t i o n d e b r i s , b e n z e n e , a n d t o l u e n e d u r i n gt h e d r i l l i n g p h a s e o f o n e o f t h e n e w w e l l s . T h e w e l l l o c a t i o n
where t h e d e b r i s a n d v o l a t i l e o r g a n i c s were e n c o u n t e r e d w a s
o u t s i d e t h e b o u n d a r i e s o f t h e f o r m e r l a n d f i l l . O n e o f t h e n e wm o n i t o r i n g w e l l s i s r e p o r t e d l y u p g r a d i e n t o f t h e f o r m e r l a n d f i l l
a n d t h e g r o u n d w a t e r f r o m that w e l l i s c o n t a m i n a t e d .

T h e C i t y c o n t e n d s tha t t h e A i r F o r c e a n d G a r y J o b C o r p s haved i s p o s e d o f m a t e r i a l s a t o r near t h e f o r m e r l a n d f i l l s i t e , a n dt h e J o b C o r p s c o n t i n u e s t o d i s p o s e o f c o n s t r u c t i o n d e b r i s i n t h earea. A c o n s u l t a n t f o r t h e c i t y o f S a n M a r c o s h a s o b t a i n e daer ia l p h o t o s taken when t h e base w a s s t i l l a n a c t i v e A i r F o r c ei n s t a l l a t i o n whi ch show a p p a r e n t t r e n c h e s in th e area where th e
l a n d f i l l w a s l a t e r l o c a t e d . M r . D i c k M o n c u r e , n o w r e t i r e d , w a st h e f a c i l i t y manager f o r t h e G a r y J o b C o r p s a n d w a s p r e s e n t a tt h e base when i t wa s a c t i v e . Mr. M o n c u r e r e p o r t e d t h a t t h e AirF o r c e p r a c t i c e d what he c a l l e d burn and cover d i s p o s a l in theo p e n f i e l d s east o f t h e runways . H e a l s o p r o v i d e d t h e C o r p s o f
E n g i n e e r s a n u n d a t e d a e r ia l p h o t o o f t h e a c t i v e base w h i c h showsan a c t i v e d i s p o s a l area s o u t h and west o f the runways .

T h e E P A h a s e x p r e s s e d n o f u r t h e r i n t e r e s t i n t h e l a n d f i l l
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since the ir t e s t i n g e p i s o d e in 1989. The TDK has e x p r e s s e dcont inued interest in the l a n d f i l l and is requiring the c i ty ofSan Marco s to do more t e s t i n g and i n s t a l l more m o n i t o r i n g w e l l s .S i n c e t h e A i r F o r c e a n d Gary J o b C o r p s h a s a p p a r e n t l y d i s p o s e d o fm a t e r i a l s in the same area as the c lo s ed l a n d f i l l , the C i t y isconcerned that the contaminants found in monitoring w e l l s at thef o r m e r l a n d f i l l might be emanat ing f r o m a source other than thel a n d f i l l . The C i t y does no t f e e l that they shou ld bear th e t o t a lf i n a n c i a l burden o f t h e continued mon i t o r ing wel l s a m p l i n g ,a n a l y s i s , and i n s t a l l a t i o n s i f there are other p o s s i b l e sourcesof c o n t a m i n a t i o n , and other contributors .
PROJECT ELIGIBILITY: The f ormer base was constructed by the Armyand used by both the Army and Air F o r c e .
P O L I C Y C O N S I D E R A T I O N S : T h e r e i s n o p o l i c y a p p l i c a b l e t o t h i sp r o j e c t .
P R O P O S E D A C T I V I T I E S : A Remedial I n v e s t i g a t i o n / F e a s i b i l i t y S t u d yshou ld be p e r f o r m e d to character ize the nature and extent ofc o n t a m i n a t i o n at the s i t e , and n e g o t i a t i o n s wi th r e g u l a t o r yagencie:s and other PRPs should be i n i t i a t e d .
F O R T W O R T H D I S T R I C T POC: Randy N i e b u h r , 8 1 7 / 3 3 4 - 3 2 2 3 .



P O T E N T I A L H A Z A R D O U S W A S T E S I T E
P R E L I M I N A R Y A S S E S S M E N T

P A R T 3 - D E S C R I P T I O N O F H A Z A R D O U S C O N D I T I O N S A N D I N C I D E N T S ( E P A F o r m 2070-12)
L A R D O U S C O N D I T I O N S A N D I N C I D E N T S

010A. G R O U N D W A T E R C O N T A M I N A T I O N 0 2 J 0 0 B S E R V E D ( D A T E A p r 9 0 ) D P O T E N T I A L
0 3 P O P U L A T I O N P O T E N T I A L L Y A F F E C T E D T T n l c n n w n 0 4 N A R R A T I V E D E S C R I P T I O N

V o l a t i l e o r g a n i c s have been d e t e c t e d I n t h e g r o u n d w a t e r f r o m m o n i t o r i n g vl o c a t e d near t h e l a n d f i l l .
O l O B . S U R F A C E W A T E R C O N T A M I N A T I O N 0 2 D o B S E R V E D ( D A T E ) Q P O T E N T I A L
0 3 P O P U L A T I O N P O T E N T I A L L Y A F F E C T E D

N o n e n o t e d .

0 1 D C . C O N T A M I N A T I O N O F A I R
0 3 P O P U L A T I O N P O T E N T I A L L Y A F F E C T E D
N o n e n o t e d .

O l Q o . F I R E / E X P L O S I V E C O N D I T I O N S
w ^ ( w w - ...... . v i Lt l« ' . . . . . • ' • . - w 1 L U

N o n e n o t e d .

0 1 D £ . D I R E C T C O N T A C T0 3 P O P U L A T I O N P O T E N T I A L L Y A F F E C T E D

N o n e n o t e d .

( X f l p . C O N T A M I N A T I O N O F S O I L
0 3 P O P U L A T I O N P O T E N T I A L L Y A F F E C T E D Unknown

0 4 N A R R A T I V E D E S C R I P T I O N

0 2 D O B S E R V E D ( D A T E ) Q P O T E N T I A L0 4 N A R R A T I V E D E S C R I P T I O N

O Z O O B S E R V E D ( D A T E ) Q P O T E N T I A L
w*« i irMM.n , . . » w k d L K ir 1 1UN

O z D o B S E R V E D ( D A T E ) D P O T E N T I A L
0 4 N A R R A T I V E D E S C R I P T I O N

0 2 D O B S E R V E D ( D A T E ) ^ P O T E N T I A L
0 4 N A R R A T I V E D E S C R I P T I O N

Due to c o n t a m i n a t i o n d i s c o v e r e d in the g r o u n d w a t e r , the p o t e n t i a l e x i s t s
soil c o n t a m i n a t i o n due to the c on tamina t i on p a s s i n g t h r o u g h the soi l to t
g r o u n d w a t e r .O l j g J G . D R I N K I N G W A T E R C O N T A M I N A T I O N O Z U O B S E R V E D ( D A T E ) f c J [ P O T E N T I A L0 3 P O P U L A T I O N P O T E N T I A L L Y A F F E C T E D Unknown
See i t em 01 above.

0 1 D H . W O R K E R E X P O S U R E / I N J U R Y
0 3 P O P U L A T I O N P O T E N T I A L L Y A F F E C T E D

N o n e n o t e d .

0 1 Q l . P O P U L A T I O N E X P O S U R E / I N J U R Y
0 3 P O P U L A T I O N P O T E N T I A L L Y A F F E C T E D
N o n e n o t e d .

0 4 N A R R A T I V E D E S C R I P T I O N

O Z O O B S E R V E D ( D A T E ) Q P O T E N T I A L0 4 N A R R A T I V E D E S C R I P T I O N

O Z D O B S E R V E D ( D A T E ) D P O T E N T I A L
0 4 N A R R A T I V E D E S C R I P T I O N
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1 P O T E N T I A L H A Z A R D O U S W A S T E S I T E
P R E L I M I N A R Y A S S E S S M E N T

1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1

P A R T 3 • D E S C R I P T I O N O F H A Z A R D O U S C O N D I T I O N S A N D I N C I D E N T S ( E P A f o r m
I I . H A Z A R D O U S C O N D I T I O N S A N D I N C I D E N T S ( c o n t i n u e d )

0 1 Q j . D A M A G E T O F L O R A
0 4 N A R R A T I V E D E S C R I P T I O N

N o n e n o t e d .

0 1 D K . D A M A G E T O F A U N A
0 4 N A R R A T I V E D E S C R I P T I O N

N o n e n o t e d .

0 1 D I . C O N T A M I N A T I O N O F F O O D C H A I N0 4 N A R R A T I V E D E S C R I P T I O N

N o n e n o t < i d .
0 1 D M . U N S T A B L E C O N T A I N M E N T O F W A S T E S

N o n e n o t e d .

0 1 D N . D A M A G E T O O F F S I T E P R O P E R T Y
0 4 N A R R A T I V E D E S C R I P T I O N

N o n e n o t e d .

O l D o . C O N T A M . O F S E W E R S . S T O R M D R A I N S . W W T P
0 4 N A R R A T I V E D E S C R I P T I O N

N o n e n o t e d .

O l D P . I L L E G A L / U N A U T H O R I Z E D D U M P I N G
0 4 N A R R A T I V E D E S C R I P T I O N

N o n e n o t e d .

0 5 D E S C R I P T I O N O F A N Y O T H E R K N O W N . P O T E N T I A L .

N o n e n o t e d .

I I I . T O T A L P O P U U T I O K P O T E N T I A L L Y A F F E C T E D :
I V . C O M M E N T S

V . S O U R C E S O F I N F O R M A T I O N

0 2 D O B S E R V E D ( D A T E )
"

02 D OBSERVED (DATE )

0 2 D O B S E R V E D ( D A T E )

02 D OBSERVED (DATE )
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02 D OBSERVED (DATE )
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D P O T E N T I A L

D P O T E N T I A L

D A L L E G E D

D A L L E G E O

D A L L E G E D

Q A L L E G E D

D A L L E G E D
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S a n Marco s M u n i c i p a l A i r p o r t / G a r y J o b C o r p sEast o f S a n M a r c o s , C a l d w e l l C o u n t y , T X
P R P N e g o t i a t i o n s

1. R e s e a r c h / L a b o r2. Overhead3. A d m i n s t r a t i o n
$150,000.000.1 $15 ,000 .00

0.2 $30,000.00
$ 1 9 5 , 0 0 0 . 0 0 $195 ,000 .00

R I / F S
S c o p e o f W o r kD e v e l o p W o r k P l a n sF i e l d I n v e s t i g a t i o n sL a b A n a l y s i sData E v a l u a t i o nRI Report
F S ReportOverhead 0.10.2

$40,000.00
$120,000.00
$150 ,000 .00

$ 2 0 , 0 0 0 . 0 0
$ 1 5 , 0 0 0 . 0 0
$ 6 5 , 0 0 0 . 0 0
$ 5 0 , u u u . O O
$ 4 6 , 0 0 0 . 0 0$ 9 2 , 0 0 0 . 0 0=============

$ 5 9 8 , 0 0 0 . 0 0 $ 5 9 8 , 0 0 0 . 0 0

S u p e r v i s i o n andA d m i n i s t r a t i o n 0.08 $ 4 7 , 8 4 0 . 0 0
:==:===============:;

$ 4 7 , 8 4 0 . 0 0

T O T A L F O R P R P / H T W R I / F S : $ 8 4 0 , 8 4 0 . 0 0
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A T T A C H M E N T 1
U N D E R G R O U N D S T O R A G E T A N K S U M M A R Y



SAN MARCOS MUNICIPAL AIBPORT AND GARY JOB CORPS
(FORMERLY GARY AIR FORCE. BASE)

UNDERGROUND S T O R A G E T A N K S U M M A R Y
VOLUME

( G A L L O N S )
25,000 ea
12,000 ea

2 9,000 ea
2 ( S u s p e c t e d ) 1,000 ea

NUMBER OP U S T s
7
7

1
4

2 3 ( T o t ? ! )

10,000
Unknown

C O N T E N T S L O C A T I O N S U S E D
J P - 4 ( ? ) B l d g 10-353 area N o
J P - 4 ( ? ) B l d g 10-353 area

& a d j t o B l d g 4-356 N o
J P - 4 ( ? ) B l d g 10-353 area N o
D i e s e l C e n t r a l tower &

water p u m p i n g s t a N o
G a s o l i n e B l d g 11-152 Y e s
G a s o l i n e Removed Y e s
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ATTACHMENT 2
1989 E F A G A R Y A I R F I E L D S A M P L I N G A N D A N A L Y S E S
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U N I T E D S T A T E S E N V I R O N M E N T A L P R O T E C T I O N A G E N C Y
REGION VI

1445 ROSS A V E N U E . S U I T E 1200
D A L L A S , T E X A S 75202

A p r i l 1 9 , 1989

M r . S t e p h e n M . J e n k i n s , P.E.D i r e c t o r , E n v i r o n m e n t a n d E n g i n e e r i n gC i t y o f S a n M a r c o s6 3 0 East H o p k i n sS a n M a r c o s , T e x a s 78666
Dear M r . J e n k i n s :
T h i s i s i n r e s p o n s e t o your F r e e d o m o f I n f o r m a t i o n A c t ( F O I A ) reque s t ,
d a t e d M a r c h 2 7 , 1989, r e g a r d i n g r e s u l t s o f a n a l y s e s o f water s a m p l e s
c o l l e c t e d f r o m m o n i t o r i n g w e l l s a t t h e G?-y A i r f i e l d s i t e , o t h e r w i s e
known a s t h e G a r y Job C o r p s s i t e . The s a m p l e s were c o l l e c t e d by an
E n v i r o n m e n t a l P r o t e c t i o n A g e n c y ( E P A ) c o n t r a c t o r - E c o l o g y a n d
E n v i r o n m e n t , I n c . W e a r e e n c l o s i n g a c o p y o f t h e i n f o r m a t i o n t h a t y o u
r e q u e s t e d . P u r s u a n t t o 4 0 C F R 2.120, there w i l l b e n o f e e f o r p r o c e s s i n g
your reques t . I f y o u have a n y q u e s t i o n s about t h e e n c l o s e d i n f o r m a t i o n ,
p l e a s e c o n t a c t me at ( 2 1 4 ) 655-6740.
S i n g l y .

P r e s l e y B . H a t c h e r , E n v i r o n m e n t a l S p e c i a l i s tS u p e r f u n d S i t e A s s e s s m e n t S e c t i o n ( 6 H - M A )
E n c l o s u r e s

C I T Y • • • • '



ECOLOGY A N D E N V I R O N M E N T , I N C .
D A L L A S , T E X A S

M E M O R A N D U M

To: Ed S i e r r a , R e g i o n VI RPO
Thru: K . H . M a l o n e , J r . , F I T O M &
From: Brenda N i x o n Cook, F I T
Date: J a n u a r y 12, 1989
S u b j : S a m p l i n g M i s s i o n R e p o r t f o r Gary J o b C o r p s C e n t e r ,S a n M a r c o s , T X ( T X 1 1 6 1 6 3 0 6 4 4 )

TDD fF-06-8809-11
P A N I F T X 0 5 2 9 H A B

Gary J o b C o r p s , l o c a t e d a p p r o x i m a t e l y o n e m i l e nor th ea s t o f S a n M a r c o s ,T e x a s on H i g h v a y 21, is a vo ca t i ona l school o p e r a t e d by the D e p a r t m e n to f Labor f o r d i s a d v a n t a g e d y o u t h . T h e school o c c u p i e s a p o r t i o n o f af o r m e i : V o r l d Var II air base v i t h the r emainder o f the a ir baseb e l o n g i n g t o t h e C i t y o f S a n Marco s . Prev iou s i n v e s t i g a t i o n s o f t h i sf a c i l i t y i n d i c a t e d t w o p o s s i b l e sources o f c o n t a m i n a t i o n o r i g i n a t i n gf r o m th e f a c i l i t y : c o n t a m i n a t i o n by lead and PCB rrom p r i o r m i l i t a r ya c t i v i t y , a n d - unknown c o n t a m i n a t i o n f r o m t h e C i t y o f S a n M a r c o sM u n i c i p a l L a n d f i l l , l o c a t e d in t h e area n o r t h e a s t o f t h e main basef a c i l i t y . T o a d d r e s s the s e a l l e g a t i o n s , t h e F I T v a s ta sked t o s a m p l em o n i t o r i n g ve i l s a t t h e S a n M a r c o s M u n i c i p a l L a n d f i l l a n d r e s i d e n t i a ld r i n k i n g wa t er w e l l s w i t h i n h a l f a m i l e o f t h e L a n d f i l l a n d J o b C o r p sF a c i l i t y .
On O c t o b e r 18 , 1988, FIT members Brenda C o o k , David A n d e r s o n , L l o y dC o l l i n s a n d L y l e V i n n e t t e c o n d u c t e d a well survey t o i d e n t i f y a n d o b t a i np e r m i s s i o n t o s a m p l e t h e r e s i d e n t i a l w e l l s neares t t o t h e f a c i l i t y . T h ef o l l o w i n g w e l l s were i d e n t i f i e d : three w e l l s b e l o n g i n g t o( c l o s e s t we l l s t o l a n d f i l l ) , o n e well b e l o n g i n g t o well b e l o n g i n g t o  o n e we l l b e l o n g ia n d t w o w e l l s b e l o n  (one u p g r a d i e n t ) ( F i g u r
O n O c t o b e r 1 9 , t h e F I T members a c c o m p a n i e d b y M r . S t e v e J e n k i n s .E n v i r o n m e n t a l C o o r d i n a t o r f o r t h e C i t y o f S a n M a r c o s , a r r i v e d a t t h el a n d f i l l . M r . J e n k i n s s t a t e d t h a t t h e u p g r a d i e n t m o n i t o r i n g veil v a sd r y a n d cou ld n o t b e s a m p l e d . A f t e r l o c a t i n g t h e t h r e e m o n i t o r i n g v e i l sb y v e h i c l e , F I T members Cook a n d A n d e r s o n i n i t i a t e d s i t ec h a r a c t e r i z a t i o n p r o c e d u r e s . N o a m b i e n t a i r c h a r a c t e r i s t i c s verere corded above background ( b a c k g r o u n d H N U r e a d i n g 0 . 4 p p m benzenee q u i v a l e n t s ) . T h e F I T p u r g e d M o n i t o r i n g V e i l # 2 . M o n i t o r i n g W e l l # 2was p u m p e d dry and a l l owed t o recharge o v e r n i g h t , p r i o r t o s a m p l i n g . To

(b) (6)

(b) (6)
(b) (6) (b) (6)

(b) (6)



S a m p l i n g M i s s i o n R e p o r t f o r Gary J o b Corp s Cent er ,S a n M a r c o s , T X ( T X 1 1 6 1 6 3 0 6 4 4 )
Page Tvo
avoid o v e r p u m p i n g , t h e F I T hand ba i l ed M o n i t o r i n g W e l l # 3 u n t i l p H ,c o n d u c t i v i t y a n d t e m p e r a t u r e r e a d i n g s vere c o n s t a n t . M o n i t o r i n g W e l l # 3w a s s a m p l e d a t t h i s p o i n t . T e m p e r a t u r e , p H , a n d c o n d u c t i v i t y r e a d i n g svere r e c orded f o r each m o n i t o r i n g veil ( T a b l e 1 . 1 ) . V a t e r l eve li n d i c a t o r and d e p t h s o f veil r e a d i n g s vere taken f r o m each m o n i t o r i n gveil ( T a b l e 1 . 2 ) . T r i p blanks vere p r e p a r e d in the f i e l d on October1 9 t h b y f i l l i n g s a m p l e b o t t l e s w i t h d e i o n i z e d vater.
R e s i d e n t i a l veils o f a n d vere s a m p l e do n O c t o b e r 1 9 t h . T h e e i l s b t o vere dry and no longer used. Due to drought c o n d i t i o n s and many o f th e v e i l s vere dry. The FIT va s u n s u c c e s s f u l in l o c a t i n ga d d i t i o n a l u p g r a d i e n t veils. T e m p e r a t u r e , p H a n d c o n d u c t i v i t y r e a d i n g svere recorded for each r e s i d e n t i a l veil s a m p l e d ( T a b l e 1.1).
On O c t o b e r 20, M o n i t o r i n g V e i l t t2 vas s a m p l e d . Only tvo 1 - l i t e r amberb o t t l e s vere sent t o a CLP l a b o r a t o r y f r o m th e veil due t o i n s u f f i c i e n tveil recharge vo lume. Tvo r e s i d e n t i a l ve i l s b e l o n g i n g t o veres a m p l e d but the t h i r d veil to be sampl ed vas dry. a t u r e ,pH and c o n d u c t i v i t y r vere recorded for each veil s a m p l e d . Duet o t h e l i m i t e d s a m p l e volume f r o m M o n i t o r i n g V e i l # 2 , t h e P H ,t e m p e r a t u r e and c o n d u c t i v i t y r e a d i n g s taken on O c t o b e r 1 9 t h vere usedf o r t h e record.
R e s i d e n t i a l veil s a m p l e s vere sent to the EPA H o u s t o n L a b o r a t o r y to beanalyzed f o r T C L o r g a n i c s , m e t a l s , c y a n i d e , a l k a l i n i t y a n d h a r d n e s s .M o n i t o r i n g veil s a m p l e s vere sent to CLP l a b o r a t o r i e s to be ana lyz ed forT C L o r g a n i c s , m e t a l s a n d cyanide . Chain o f C u s t o d y f o r m s a r e a t t a c h e dt o t h i s r e p o r t .
Due to the* lack of an a p p r o p r i a t e background s a m o l e , the l e a s tc o n t a m i n a t e d veil vas used as the s tandard to compare the e x t e n t ofc o n t a m i n a t i o n in the o t h e r veil s a m p l e s . The r e s i d e n t i a l veil used as abackground s a m p l e b e l ong s t o 
T C L organic a n a l y s i s o f t h e m o n i t o r i n g ve i l s i n d i c a t e : h e p r e s e n c e o f1 , 1 - d i c h l o r o e t h e n e , 1 , 2 - d i c h l o r o e t h e n e ( t o t a l ) , vinyl c h l o r i d e , carbond i s u l f i d e , pyrene , and d e l t a - B B C in th e g r o u n d v a t e r u n d e r l y i n g th ef a c i l i t y . I n o r g a n i c a n a l y s i s o f t h e m o n i t o r i n g ve i l s i n d i c a t e d t h epre s enc e o f arsenic , barium, b e r y l l i u m , chromium, c o b a l t , l e a d , v a n a d i u mand zinc above background. C o n c e n t r a t i o n s o f c o n t a m i n a r . •s in M o n i t o r i n gVeil &3 vere s i g n i f i c a n t l y h igher than those in M o n i t o r ! . ; ? V e i l *2.
T C L organic a n a l y s i s o f t h e r e s i d e n t i a l d r i n k i n g v a t e r v e i l s i n d i c a t e dthe pr e s enc e o f b r o m o f o r m , ph eno l and c i s - l , 2 - d i c h l c . - o e t h e n e in thea l l u v i a l a q u i f e r . C i s - 1 , 2 - d i c h l o r o e t h e n e v a s d e t e c t e d ; n t h r e e o f t h ef i v e s a m p l i n g l o c a t i o n s . I n o r g a n i c a n a l y s i s o f t h e r e s i d e n t i a l d r i n k i n gvat er v e i l s i n d i c a t e d th e pr e s enc e o f b a r i u m , mercery and c y a n i d es l i g h t l y above the background l eve l in some o f the r e s i d e n t i a l veils a m p l e s .

(b) (6) (b) (6)
(b) (6)

(b) (6)
(b) (6)

(b) (6)
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c c
S a m p l i n g M i s s i o n Repor t f o r Gary J o b Corp s Cent er ,
San M a i r c o s , TX (1X1161630644)
Page T h r e e
A d o c u m e n t e d r e l ea s e o f h a z a r d o u s m a t e r i a l t o t h e a l l u v i a l a q u i f e ru n d e r l y i n g t h e S a n H a r c o s M u n i c i p a l L a n d f i l l , a p p e a r s t o have occurred.A l a t e r a l m i g r a t i o n o f c i s - l , 2 - d i c h l o r o e t h e n e in the a l l u v i a l a q u i f e r i sd o c u m e n t e d by th e pre s ence o f t h i s c ompound in b o t h th e m o n i t o r i n g vei l sand th e d o v n g r a d i e n t r e s i d e n t i a l d r i n k i n g water veil s . The source o fthe c o n t a m i n a n t s i s b e l i eved to be the c lo sed m u n i c i p a l l a n d f i l l .
A s a r e s u l t o f t h e s e f i n d i n g s , F I T h a s been tasked ( T D D & F 0 6 - 8 8 1 2 - 2 5 ) t or e s a m p l e t h e r e s i d e n t i a l ve i l s t o v a l i d a t e c o n t a m i n a t i o n . A t t h i s t i m eF I T recommends n o f u r t h e r a c t i o n p e n d i n g t h e r e s u l t s o f t h e r e s a m p l i n g .
B N C / a m v
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1.0 E X E C U T I V E SUMMARY

T h i s report describes the f i n d i n g s o f a ground-water assessment
for the Ci ty o f San Marcos sanitary l a n d f i l l , located east o f the
munic ipa l airport and the Gary Job C o r p s Center in extreme
eastern C a l d w e l l C o u n t y , T e x a s . T h e C i t y o f S a n Marcos opera t ed
a trench type sanitary l a n d f i l l on the 84-acre l a n d f i l l p r o p e r t y
f r o m l a t e 1969 until 1984. Aer ia l p h o t o g r a p h s suggest that other
en t i t i e s may have conducted d i s p o s a l op era t i on s prior to, dur ing
and a f t e r this period in areas within a n d / o r a d j a c e n t to the 84-
acre site.

The terrace d e p o s i t s under ly ing the C i t y o f San Marcos c lo sed
sani tary l a n d f i l l are composed of an upper c l a y / s a n d y c lay zone
wi th in which the l a n d f i l l trenches were ex cava t ed , and a l ower ,
coarse-grained unit c o n s i s t i n g of grave l , c layey gravel and sand.

Ground water occurs under u n c o n f i n e d f l o w c o n d i t i o n s w i th in the
coarse-grained uni t , which is u n d e r l a i n by r e l a t i v e l y i m p e r m e a b l e
c l ay s o f the Navarro G r o u p . Ground-water f l o w i s g e n e r a l l y to
the south at average l inear f l o w rates of 60 to over 400 f e e t per
year.

Chemi s t ry data f or s i te moni tor ing w e l l s ind i ca t e the presence o f
several v o l a t i l e organic compounds in ground water f r o m the
terrace d e p o s i t s a t the l a n d f i l l s ite. T h e s e compounds i n c l u d e
1 , 1 - d i c h l o r p e t h a n e ( 1 , 1 - D C A ) , t e t rach loroe thene ( P C E ) ,
t r i ch loroe thene ( T C E ) , benzene, several ch l or ina t ed benzene
compounds , c i s - l , 2 - d i c h l o r o e t h e n e ( c i s - l , 2 - D C E ) , and ethyl ether.
S a m p l i n g and analys i s of several pr iva t e w e l l s c o m p l e t e d in the
terrace gravel downgradient of the l a n d f i l l has documented the
occurrence o f 1 , 1 - D C A , c i s - l , 2 - D C E , TCE and 1 ,4-d i ch l orob enzene
in ground water. The compound f o u n d most c o n s i s t e n t l y and
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f r e q u e n t l y in both the pr iva t e w e l l s and the mon i t o r ing w e l l s is
c i s - l , 2 - D C A .

In c on s id e ra t i on of the above conclus ions and cons i s t ent with the
o b j e c t i v e o f e s t a b l i s h i n g an a p p r o p r i a t e ground-water m o n i t o r i n g
system at the s i t e , the f o l l o w i n g recommendations are o f f e r e d :

1. Two a d d i t i o n a l monitoring w e l l s should be i n s t a l l e d
u p g r a d i e n t of the l a n d f i l l p r o p e r t y at the l o c a t i o n s shown
on F i g u r e 2. T h e s e w e l l s are considered necessary for
several reasons: 1) the one upgrad i en t w e l l , M W - 1 0 1 , is
dry; 2) p o t e n t i o m e t r i c contours have i d e n t i f i e d two
u p g r a d i e n t areas, one to the northeast and one to the north
o f t h e p r o p e r t y ; 3) examinat ion o f h i s tor i c aerial
p h o t o g r a p h s have ind i ca t ed that d i s p o s a l areas other than
the C i t y of San Marcos L a n d f i l l may have been in o p e r a t i o n
in the u p g r a d i e n t areas; and 4) f u r t h e r d e f i n i t i o n of the
extent of saturated c ond i t i on s in the terrace gravel d e p o s i t
is warranted.

2. One a d d i t i o n a l moni tor ing wel l should be i n s t a l l e d
downgradi ent o f t h e western por t i on o f t h e l a n d f i l l p r o p e r t y
(s e e F i g u r e 2 near old we l l #6) to monitor ground-water
c o n d i t i o n s in thi s area and f u r t h e r d e f i n e the extent of the
saturated terrace gravel.
3. The three new w e l l s and the three e x i s t i n g moni t o r ing
w e l l s should be s a m p l e d and a n a l y z e d for the paramet er s
l i s t ed in T a b l e 4, inc lud ing Priority P o l l u t a n t v o l a t i l e
organic compounds.

4. The f e d e r a l government en t i t i e s with r e s p o n s i b i l i t y for
the Job Corp and previous m i l i t a r y op era t i on s should be
i d e n t i f i e d and contacted with respect to i n v e s t i g a t i n g the



p o s s i b i l i t y f o r , a n d extent o f , f e d e r a l waste d i s p o s a l
opera t i on s in the v i c in i ty o f the C i t y l a n d f i l l .



IIIIIIIIIIIIIIIIIII

2 . 0 I N T R O D U C T I O N

T h i s report pr e s en t s the f i n d i n g s o f a ground-water assessment
f o r t h e C i t y o f S a n Marcos sanitary l a n d f i l l (now c l o s e d ) . T h e
assessment was p e r f o r m e d by M c C u l l e y , F r i c k & O i l m a n , I n c . at the
request o f the C i t y o f San Marcos . I n v e s t i g a t i o n a c t iv i t i e s
as soc iated with the assessment inc luded the review of per t inent
T e x a s Department o f H e a l t h ( T D H ) a n d C i t y o f S a n Marcos f i l e s ,
the p l u g g i n g and abandonment of e x i s t i n g moni tor ing w e l l s , the
construct ion and deve l opment of new moni tor ing w e l l s , and the
c o l l e c t i o n and a n a l y s i s o f ground-water s a m p l e s .

2.1 B A C K G R O U N D

2.1.1 S i t e D e s c r i p t i o n a n d H i s t o r y

The C i t y o f San Marcos l a n d f i l l i s l o ca t ed j u s t east o f th e Gary
Job C o r p s Cent er and the San Marcos M u n i c i p a l A i r p o r t , and
a p p r o x i m a t e l y 4 m i l e s east o f San Marcos (see F i g u r e 1).
Port ions of the s i t e were used as an Army base in the 1 9 3 0 ' s and
l a t e r o p e r a t e d a s Gary A i r F o r c e Base during W o r l d W a r I I . T h e
84-acre site r e p o r t e d l y had been used for waste d i s p o s a l since
W o r l d W a r I I . T h e C i t y o f S a n Marcos operated a sani tary
l a n d f i l l on the s i t e f r o m l a t e 1969 to 1984.

The C i t y of San Marcos was granted an emergency permit to operate
a T y p e I sanitary l a n d f i l l on the s i t e in 1969 by the S t a t e
Department o f H e a l t h ( T D H ) . T h e site g e o l o g i c a n d ground-water
condi t i on s were evaluated at the time of a p p l i c a t i o n , and the
l a n d f i l l de s igned with th e o b j e c t i v e o f prevent ing ground-water
contamination. The de s ign included ground-water monitoring w e l l s
to detect changes in ground-water q u a l i t y as a result of the
l a n d f i l l opera t ion. T h e site c ond i t i on s a n d l a n d f i l l d e s ign were
reviewed by the T e x a s Department o f H e a l t h and the T e x a s W a t e r



Q u a l i t y Board. Both agencies concurred that the l a n d f i l l , i f
operat ed within th e s p e c i f i e d d e p t h l i m i t a t i o n s , would have
minimal e f f e c t on water resources. The TWQB a c k n o w l e d g e d that
some minor s e epage to u n d e r l y i n g ground water would l i k e l y occur
but that the i n f l u e n c e would be minor and "hard ly d e t e c t a b l e in
l a t e r years" ( H . Y a n t i s , T W Q B t o G . H e r z i k , T D K , November 2 4 ,
1 9 6 9 ) . F i l e da ta indica t e that t h e l a n d f i l l w a s in sp e c t ed
p e r i o d i c a l l y by the Department of H e a l t h .

As required by the T e x a s S o l i d Was t e Dispo sa l Act and the
M u n i c i p a l S o l i d W a s t e Management R e g u l a t i o n s , t h e C i t y o f S a n
Marcos a p p l i e d for a permit to operate the s i te as a muni c ipa l
s o l i d waste f a c i l i t y s i te in 1976. The permit (No. 6 4 0 ) was
granted in October of 1977, f o l l o w i n g a l e n g t h y review and p u b l i c
hearing proces s . S p e c i a l p rov i s i on s were a t tached to the permit
f or p r o t e c t i o n o f s u r f a c e and ground waters , i n c l u d i n g
s p e c i f i c a t i o n o f maximum trench d e p t h s and procedures for
cons truc t ing bot tom l iner s with ins i tu c lays . T h e r e was no
requirement for moni tor ing of ground water. A permit amendment
(No. 6 4 0 - A ) was granted in J u l y of 1981 to be v a l i d unti l no
l a t e r than August 24, 1984. The amendment i n c l u d e d a p r o v i s i o n
f o r c o l l e c t i n g ground-water s a m p l e s f r o m s i x e x i s t i n g moni t or ing
w e l l s . The l a n d f i l l was c losed to the p u b l i c in J u n e of 1983 and
c o m p l e t e l y in 1984. The closure p l a n for the l a n d f i l l s i te was
approved by the TDK on December 13, 1985. C l o s u r e a c t i v i t i e s
inc luded f i n a l cover and g r a d i n g , and revegetat ion.

Based on a review of aerial p h o t o g r a p h s obtained f r o m the T e x a s
N a t u r a l Resource I n f o r m a t i o n S y s t e m ( 1 9 5 1 , 1957, 1 9 6 6 , 1974 and
1 9 7 5 ) , a n d U . S . G . S . t o p o g r a p h i c maps ( 1 9 5 8 p h o t o s , p h o t o r e v i s e d
1 9 7 3 ) , some a spe c t s of the s i te h i s tory can be de s cr ibed . The
1951 and 1957 p h o t o s , and the t o p o g r a p h i c m a p , show evidence of
excavations in the v i c in i ty o f th e l a n d f i l l . The large s t f e a t u r e
is a l arg e arcuate excavation s t r a d d l i n g the southern boundary of
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t h e p r o p e r t y . The 1966 p h o t o g r a p h s i n d i c a t e w i d e s p r e a d g r a d i n g
of the area, new roads and several areas of trench and pit
ex cavat ion s to the north, south and at the east end of the
l a n d f i l l p r o p e r t y ( t h e arcuate excavat ion i s no l onger p r e s e n t ) .
T h i s a c t i v i ty p r e d a t e s th e C i t y l a n d f i l l op e ra t i on by over three
years. T h e pho torev i s ed t o p o g r a p h y ( 1 9 7 3 ) o n t h e U . S . G . S .
t o p o g r a p h i c map shows two small east-west oriented trenches on
the west s ide of the current l a n d f i l l p r o p e r t y and a larger ,
irregular excavation south of the p r o p e r t y . The 1974 and 1975
p h o t o g r a p h s show excavations throughout the v i c in i ty of the
l a n d f i l l , wi thin the same boundarie s as in 1966. The C i t y of San
Marcos l a n d f i l l trenches are c l e a r l y v i s i b l e in the southeast
quadrant of the l a n d f i l l p r o p e r t y on the 1974-75 p h o t o s .
Numerous other excavations are evident to the west , south, north
and wi th in th e l a n d f i l l p r o p e r t y . F u r t h e r m o r e , d i s p o s a l o f
wastes in the open pit south of the l a n d f i l l p r o p e r t y by the Gary
Job Corp (?) i s s t i l l occurring, a s was observed dur ing the f i e l d
i n v e s t i g a t i o n f o r this s tudy.

2.1.2 Overview of Previous I n v e s t i g a t i o n s

I n c o n j u n c t i o n with l a n d f i l l cons truct ion a n d m o n i t o r i n g
a c t i v i t i e s , sub sur fac e inve s t i ga t i on s were p e r f o r m e d at the
l a n d f i l l s ite by several f i r m s , i n c l u d i n g Lockwood, Andrews &
N e w n a m , I n c . a n d T r i n i t y Engineer ing T e s t i n g C o r p o r a t i o n . T h e s e
i n v e s t i g a t i o n s were p e r f o r m e d as ear ly as 1970. The s u b s u r f a c e
inve s t iga t ion ac t iv i t i e s inc luded the d r i l l i n g o f test borings
and the i n s t a l l a t i o n of ground-water moni t or ing w e l l s . The
primary purpos e of the test borings was to e s t a b l i s h the s h a l l o w
s i te s t r a t i g r a p h y so that a minimum thickness of c lay could be
maintained between the base of the l a n d f i l l trench excavations
and the u n d e r l y i n g coarse-grained sediments .



M o n i t o r i n g w e l l s were i n s t a l l e d at the l a n d f i l l as early as 1970,
and s a m p l e d in 1970, 1971, 1974 and 1977, a c c ord ing to a v a i l a b l e
da ta . By 1981, a network of six moni tor ing w e l l s was in p l a c e
a l o n g the p e r i p h e r y of the l a n d f i l l s i t e , according to the permit
amendment (No. 6 4 0 - A ) . It is not clear whether some or all of
these w e l l s were th e same w e l l s a s s a m p l e d during th e 1 9 7 0 ' s ,
a l t h o u g h it seems l i k e l y . All six of the w e l l s had been
a p p a r e n t l y damaged or de s troyed at least once by heavy equipment
o p e r a t i n g in the area, with three p e r m a n e n t l y out of service by
1982. One of the six w e l l s (#1) was "relocated" in August 1981
and the new well c a l l e d 1A. The three moni tor ing w e l l s remaining
in 1989 (#1B, #3 and #4) had all been repaired or r e p l a c e d at
l eas t once, with we l l #1 f i n a l l y being relocated a p p r o x i m a t e l y
o n e - h a l f m i l e north of i t s f o rmer l o c a t i o n a long the northern
p r o p e r t y l i n e o f th e l a n d f i l l . T h e r e i s a l s o some c o n f u s i o n with
the we l l numbering, in that w e l l s #3 and #4 have been c a l l e d #2
and #3, r e s p e c t i v e l y , on s a m p l i n g records. Report s document ing
th e construct ion o f moni tor ing w e l l s are a v a i l a b l e only f or w e l l s
#1A and i t s r ep lac ement f lB, well #3B, and wel l #4. No
documenta t ion for the other w e l l s , other than c o n f l i c t i n g , hand-
drawn we l l l o c a t i o n m a p s , was a v a i l a b l e in either the C i t y or TDH
f i l e s .

A n a l y t i c a l data f o r ground-water s a m p l e s c o l l e c t e d f r o m th e s i te
moni tor ing w e l l s up until 1988 were l i m i t e d to s e l e c t ed inorganic
spec i e s and (s ince 1985) to tal organic carbon (TOG). s t a r t i n g in
early 1988, ground water s ampl e s f r o m moni tor ing w e l l s #3 and #4
have been analyzed for v o l a t i l e organic compounds (VOC) by gas
chromatography/mas s s p e c t r o p h o t o m e t r y ( G C / M S ) . U p t o three V O C s
have been de tec t ed at very low part s per b i l l i o n concentrat ions .

A p p a r e n t l y in response to written c o m p l a i n t s and as part of a
p r e l i m i n a r y site assessment o f t h e a d j a c e n t f e d e r a l f a c i l i t y ,
E c o l o g y a n d Environment, I n c . ( E & E ) , working f o r Region V I o f t h e
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U S E F A , s a m p l e d l a n d f i l l mon i t or ing w e l l s a n d r e s i d e n t i a l
dr ink ing water w e l l s in the v i c in i ty during October 1988.
S a m p l e s were analyzed f o r V O C s , trace m e t a l s / e l e m e n t s , m a j o r
cations and a l k a l i n i t y . S a m p l e s were not analyzed for impor tant
general chemis try parameter s such as t o ta l d i s s o l v e d s o l i d s ,
c h l o r i d e , s u l f a t e and to ta l organic carbon. Severa l V O C s were
de t e c t ed in the moni t or ing w e l l s and one V O C , cis-1,2-
d i c h l o r o e t h e n e ( c i s - l , 2 - D C E ) , was de t e c t ed in f o u r o f the f i v e
s h a l l o w r e s i d en t ia l w e l l s s a m p l e d . T h e r e s i d en t ia l w e l l s were
s a m p l e d again in J a n u a r y , 1989 by E&E and the ex i s t ence of V O C s
in ground water was c o n f i r m e d . The one-day s i te assessment by
E&E a l s o i d e n t i f i e d p o s s i b l e hazardous waste d i s p o s a l p r o b l e m s a t
the Gary Job Corp Center.

W a t e r chemis try d a t a f o r a large number o f r e s i d e n t i a l w e l l s
s a m p l e d d u r i n g t h e 1 9 7 0 ' s were al so f o u n d i n t h e T D K f i l e s f o r
t h e c i ty o f S a n Marcos L a n d f i l l . Evalua t i on o f th i s d a t a , which
is of qu e s t i onab l e q u a l i t y and does not in c lude VOCS, was not
p e r f o r m e d f o r this inve s t i ga t i on .

2 . 2 O B J E C T I V E S

The o b j e c t i v e s o f th i s ground-water assessment were as f o l l o w s :

1) to prov id e the f o u n d a t i o n for a ground-water m o n i t o r i n g
system that meets T e x a s Department o f H e a l t h requirements;

2) to evaluate the hydrogeo l ogy of the l a n d f i l l s i te and
a d j a c e n t areas in s u f f i c i e n t d e t a i l to assess the
occurrence, q u a l i t y and movement of ground water; and

3) to assess the p o s s i b l e sources o f v o l a t i l e organic
' c o m p o u n d s de t e c t ed in ground-water s a m p l e s f r o m on-site
a n d o f f - s i t e w e l l s .



In order to a c c o m p l i s h these o b j e c t i v e s a G r o u n d - W a t e r A s s e s s m e n t
W o r k P l a n ( d a t e d May 23 , 1 9 8 9 ) was i m p l e m e n t e d . T h i s work p l a n
cons i s t ed o f t h e f o l l o w i n g m a j o r tasks:

T a s k 1 - F i l e R e v i e w s / S i t e Reconnaissance
T a s k 2 - W e l l P l u g g i n g
T a s k 3 - W e l l I n s t a l l a t i o n , Development and T e s t i n g
T a s k 4 - G r o u n d - W a t e r S a m p l i n g and A n a l y s i s
T a s k 5 - Data A n a l y s i s and Report P r e p a r a t i o n

S e c t i o n 3.0 of this ground-water assessment report reviews the
regional h y d r o l o g i c and h y d r o g e o l o g i c c o n d i t i o n s , whi l e S e c t i o n
4.0 summarizes the f i e l d and laboratory methods used in the
inv e s t i ga t i on . The s i te h y d r o g e o l o g i c c ond i t i on s are d i s cu s s ed
in S e c t i o n 5.0 and ground-water q u a l i t y da ta are eva luat ed in
S e c t i o n 6.0. S e c t i o n 7.0 pr e s en t s the conclus ions and
recommendations of the inves t igat ion.
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3 . 0 R E G I O N A L H Y D R O G E O L O G I C C O N D I T I O N S

3 . 1 ' . P H Y S I O G R A P H Y A N D C L I M A T E

The C i t y of San Marcos L a n d f i l l is located in northwestern
C a l d w e l l County and east o f t h e H a y s County l ine ( F i g u r e 2) .
C a l d w e l l County i s located in the W e s t e r n G u l f C o a s t a l P l a i n ,
j u s t southeast of the boundary with the Edwards P l a t e a u of
Centra l T e x a s . T h i s boundary i s g e n e r a l l y d e l i n e a t e d by the
Balcones F a u l t Zone (or Balcones E s c a r p m e n t ) which trends rough ly
northoas t- sou thwe s t .

The c l i m a t e of C a l d w e l l County can be described as subhumid with
m i l d winter s and hot summers. The average annual low and high
t e m p e r a t u r e s f o r t h i s area a r e 5 5 ° F a n d 8 0 ° F , r e s p e c t i v e l y ( T D W R ,
1 9 8 2 ) . The normal annual p r e c i p i t a t i o n in the area is
a p p r o x i m a t e l y 3 4 inches ( T D W R , 1 9 8 2 ) . T h e heaviest p r e c i p i t a t i o n
o f t e n comes in the months o f A p r i l , May and S e p t e m b e r , a l t h o u g h
there is no s i g n i f i c a n t rainy season. The p o t e n t i a l annual
evapora t i on in th i s area is a p p r o x i m a t e l y 65 inches, or about
twice t h e annual r a i n f a l l ( D e C o o k , 1 9 6 0 ) .

3 . 2 S T R A T I G R A P H Y A N D S T R U C T U R E

The d i s c u s s i o n s r egard ing the g e o l o g y and h y d r o g e o l o g y of the
regional area ( S e c t i o n s 3.2 and 3 .3 , r e s p e c t i v e l y ) are based
p r i n c i p a l l y on i n f o r m a t i o n presented in Rasmussen ( 1 9 4 7 ) , DeCook
( 1 9 6 0 ) a n d F o l l e t t ( 1 9 6 6 ) . A s mentioned above, C a l d w e l l County
l i e s j u s t southeast of the boundary between the Edward s P l a t e a u
and the G u l f Coas ta l P l a i n . In a d d i t i o n to being a p h y s i o g r a p h i c
boundary, th i s boundary repre sent s a change in s u r f a c e g e o l o g y
f r o m the Cretaceous rocks of the Edwards P l a t e a u to the T e r t i a r y
s e d i m e n t s o f t h e C o a s t a l P l a i n . The Balcones f a u l t zone p r o v i d e s
the s truc tural control for thi s boundary, as o l d e r , more
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resi s tant Cretaceous rocks have been f a u l t e d upward r e la t iv e to
the younger, l e s s re s i s tant T e r t i a r y s ed iment s . T h e s e f a u l t s are
t y p i c a l l y normal f a u l t s which were active in Miocene time
(between 12 and 27 m i l l i o n years ago). Severa l f a u l t s r e la t ed to
the L u l i n g - M e x i a - T a l c o f a u l t zone occur in the northwest and
central par t s of the county. The r e la t iv e movement a l o n g these
f a u l t s i s o p p o s i t e o f the Balcones f a u l t s , with the upthrown
rocks to the southeast and the downthrown rocks to the northwest.

The Cretaceous and younger sediments rest upon a s tructural
basement of d e f o r m e d P a l e o z o i c rocks. During Mesozo i c t ime,
transgre s s ive Cretaceous seas ex tended f r o m the southeast and
covered the entire Central T e x a s area. More or l e s s continuous
d e p o s i t i o n a l o n g the G u l f Coast f r o m the Cre taceous Period to the
present time was accompanied by f a u l t i n g a l o n g the Balcones f a u l t
zone ( D e C o o k , 1 9 6 0 ) .

Rocks of several d i f f e r e n t ages crop out in C a l d w e l l County. In
g e n e r a l , the rocks crop out in narrow, southeastward t r e n d i n g
bands , except for the Quaternary a l luv ium and f l u v i a t i l e terrace
d e p o s i t s which f o r m a sinuous veneer over the o l d e r rocks. T h i s
banded ou t crop pa t t e rn i s t y p i c a l o f the entire G u l f C o a s t a l
P l a i n . F i g u r e 3 is a regional g e o l o g i c map showing s u r f a c e
r e l a t i o n s h i p s between the d i f f e r e n t s trata. A s t r a t i g r a p h i c
column is inc luded to i l l u s t r a t e the r e la t iv e ages of the
f o r m a t i o n s . T a b l e 1 is a regional s t r a t i g r a p h i c summary showing
the age r e la t i on sh ip s among the rocks.

The o ld e s t rocks occurring in the region are the lower Cretaceous
rocks of the Comanche S e r i e s . T h e s e rocks in c lud e the G l e n Rose
F o r m a t i o n , the Edwards Lime s t one , the Del Rio C l a y and George town
F o r m a t i o n ( u n d i v i d e d ) and the E a g l e F o r d G r o u p and Buda Limes tone
( u n d i v i d e d ) . T h e s e rocks are p r e d o m i n a n t l y l i m e s t o n e , s h a l e ,
c lay and d o l o m i t e . The Comanche S e r i e s rocks were t y p i c a l l y
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d e p o s i t e d in s h a l l o w , nearshore environments ( S e l l a r d s e t a l ,
1 9 3 2 ) . Some reef l ime s t one s are p r e s e n t , e s p e c i a l l y in the
Edwards Limes tone and George town F o r m a t i o n . Of the Comanche
S e r i e s rocks, the G l e n Rose and the Edwards are the on ly
f o r m a t i o n s which y i e l d s i g n i f i c a n t amounts o f groundwater to the
area. The occurrence and movement of groundwater in the Edward s
Limes tone and G l e n Rose F o r m a t i o n are d i s cu s s ed in S e c t i o n 3.3.

Rocks of the u p p e r Cretaceous G u l f S e r i e s occur to the southeast
of the o ld e r Comanche S e r i e s rocks noted above, and in the
v i c in i ty o f th e San Marcos L a n d f i l l . T h e s e rocks in c lud e th e
A u s t i n C h a l k , the Pecan Gap C h a l k and the Navarro G r o u p and
M a r l b r o o k Marl ( u p p e r T a y l o r M a r l ) . T h e s e rocks a r e
p r e d o m i n a n t l y chalk and calcareous c l ay d e p o s i t e d in s h a l l o w ,
warm-water environments. N o n e of these unit s is known to y i e l d
s i g n i f i c a n t amounts of groundwater to the region, a l t h o u g h
s h a l l o w w e l l s may prov ide water for dome s t i c and stock uses on a
very l i m i t e d scale.

Severa l f o r m a t i o n s of T e r t i a r y age occur in the region to the
south and east of the San Marco s L a n d f i l l , and cover a large
por t ion of C a l d w e l l County. T h e s e s trata are w ide spread to the
south, f o r m i n g the banded ou t crop p a t t e r n mentioned above which
s tre t che s toward the G u l f o f Mexico shore l ine. U n i t s in c lud e
( f r o m o l d e s t t o younge s t) t h e M i d w a y G r o u p , W i l c o x G r o u p , Carr izo

S a n d , Reklaw F o r m a t i o n , Queen C i t y S a n d , Weches Greensand, and
U v a l d e Gravel . L i t h o l o g i e s are grave l , sand, s i l t , c lay and
g l a u c o n i t i c sand.

S e d i m e n t s of Quaternary ( P l e i s t o c e n e and Recent) age occur
s p o r a d i c a l l y in the region. T h e s e units are t y p i c a l l y f l u v i a t i l e
( s t r e a m - d e p o s i t e d ) s ed iment s occurring a long e x i s t i n g dra inage s
or as terrace d e p o s i t s ( h i g h e r e l eva t ion remnants of f l u v i a l
s e d i m e n t s ) which occur as a veneer over the o ld er rocks. The

12



f l u v i a t i l e s ed iment s a r e i d e n t i f i e d a s Quaternary a l l u v i u m ( Q a l ) ,
Quaternary terrace d e p o s i t s ( Q t ) , and as the Leona F o r m a t i o n
( Q l e ) , which i s a s p e c i f i c f l u v i a t i l e terrace d e p o s i t . T h e s e
s ed iment s consist of varying amounts of g r a v e l , sand, s i l t and
c l a y , and can be important water-bearing units on a local s cale
(see S e c t i o n 3 . 3 ) .

The terrace d e p o s i t s are s ediments d e p o s i t e d by rivers and
s treams which cut through the area during the las t several
thousand years. P a r t i c u l a r l y s i g n i f i c a n t are the Leona F o r m a t i o n
which outcrops in a southeast t r end ing band in the northeast
por t i on of C a l d w e l l County , and the Quaternary terrace d e p o s i t s
which occur a long the San Marcos River. The Leona F o r m a t i o n is
p r i m a r i l y a coarse-grained unit thought to have been d e p o s i t e d by
the ancient Blanco River. It is a s i g n i f i c a n t water-bearing unit
f or local r e s id en t s . The Quaternary terrace d e p o s i t s are
as soc iated with d e p o s i t i o n f l u i v a l proce s s e s o f t h e San Marcos
River in Quarternary t ime, and may contain s i g n i f i c a n t amounts of
ground water in areas t o . t h e west and south of the San Marcos
L a n d f i l l .
3.3 O C C U R R E N C E AND M O V E M E N T OF G R O U N D WATER

The p r i n c i p a l water-bearing f o r m a t i o n s in the region are
Quaternary a l luv ium and terrace d e p o s i t s , T e r t i a r y sands , the
G l e n Rose F o r m a t i o n and the F r e d e r i c k s b u r g G r o u p , which i n c l u d e s
the Edwards Limestone. Most w e l l s in H a y s County to the north
and west of the s i te are c o m p l e t e d in the G l e n Rose F o r m a t i o n and
the Freder i ck s burg . Most of the w e l l s in C a l d w e l l County are
c o m p l e t e d in the Quaternary d e p o s i t s and T e r t i a r y sands.

The sources of ground water to these units are p r e c i p i t a t i o n on
outcrops of p ermeab l e units and f r o m h y d r a u l i c connect ion with
water-bearing units in the sub sur fac e . Ground-water movement is
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g e n e r a l l y to the southeas t , or in the d i r e c t i o n of dip of the
water-bearing f o r m a t i o n s . Water occurs under both u n c o n f i n e d and
c o n f i n e d c ond i t i on s .

T h e G l e n Rose F o r m a t i o n ou t crops over nearly h a l f o f H a y s County.
T h i s ou t crop area repre s ent s the c h i e f recharge area to the G l e n
Rose. The d i r e c t i on of ground-water movement in the G l e n Rose is
in the d i r e c t i on of d i p , or to the southeast. The G l e n Rose is
not considered a po t en t ia l water-bearing unit in C a l d w e l l County
because of its d e p t h and poor water qual i ty .

The Edwards Limes tone i s a primary a q u i f e r for a large part of
Central T e x a s . It is not used as a source of d r i n k i n g water in
C a l d w e l l County for a number of reasons, i n c l u d i n g the presence
of other s h a l l o w e r water-bearing units which are more economical
to u t i l i z e and poor water qua l i ty (brack i sh and h igh s u l f a t e ) .

The g e o l o g i c units o f Cretaceous Age that overl ie the
F r e d e r i c k s b u r g Group rocks in eastern H a y s and western C a l d w e l l
C o u n t i e s , are considered aqui tards and are not known to y i e l d
f r e s h or s l i g h t l y s a l in e water to w e l l s in C a l d w e l l County. The
u n d i f f e r e n t i a t e d Navarro G r o u p a n d M a r l b r o o k Marl ( " u p p e r T a y l o r
m a r l " ) which crops out in the v i c in i ty of the l a n d f i l l and
u n d e r l i e s t h e Quarternary d e p o s i t s ( F i g u r e 3 ) , does n o t y i e l d
f r e s h to s l i g h t l y sa l ine water to w e l l s in the area ( F o l l e t t ,
1 9 6 6 ) . Accord ing to F o l l e t t , the Navarro normal ly contains
sa l ine water.

Several T e r t i a r y f o r m a t i o n s s u p p l y water t o r e s id en t s o f C a l d w e l l
County. T h e s e include the Queen C i t y S a n d , Reklaw F o r m a t i o n ,
Carr izo S a n d , and W i l c o x Group. The Carr i zo S a n d and the w i l cox
G r o u p are considered as one unit because they are h y d r o l o g i c a l l y
connected. T o g e t h e r they f o rm the p r i n c i p a l a q u i f e r in C a l d w e l l
County. Because the T e r t i a r y F o r m a t i o n s ou t crop to the south of
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the San Marcos L a n d f i l l , and do not occur in the s u b s u r f a c e
beneath the l a n d f i l l , they w i l l not be d i s cu s s ed in d e t a i l .

The on ly s i g n i f i c a n t water-bearing units in the v i c in i ty of the
San Marco s L a n d f i l l are the Quaternary f l u i v i a l d e p o s i t s ( Q a l , Qt
and Qle on F i g u r e 3). T h e s e units are di scus sed below.

The Leona F o r m a t i o n ( Q l e ) s u p p l i e s water to many s h a l l o w w e l l s in
an area e x t e n d i n g f r o m the southeastern edge of Lockhart
northwest to H a y s County. The Leona F o r m a t i o n is composed of
s t r a t i f i e d grave l , and minor amounts of sand, ca l i ch e , m a r l ,
c l a y , s i l t , sands tone and conglomerate . In most p l a c e s the
gravel i s f a i r l y we l l cemented and re semble s concrete. The
th i ckne s s of the Leona F o r m a t i o n in C a l d w e l l County ranges f r o m a
few f e e t at its margins to about 40 f e e t , however the sa turated
thicknes s does not exceed 7 or 8 f e e t in most cases ( F o l l e t t ,
1 9 6 6 ) . Some w e l l s c o m p l e t e d in the Leona, such as those on the
margin s , are only s e a s o n a l l y saturated.

The movement of ground water in the Leona F o r m a t i o n is to the
s o u t h e a s t , f o l l o w i n g th e general s l o p e o f th e p l a i n . W h e r e th e
Leona rests upon r e l a t i v e l y permeab l e rocks such as the W i l c o x
G r o u p , it may be a source of recharge to the u n d e r l y i n g unit s .
To the north and east of the l a n d f i l l area, where the Leona o f t e n
occupie s a high t o p o g r a p h i c p o s i t i o n over lying the r e l a t i v e l y
impermeab l e Navarro and A u s t i n rocks, s pr ing s at the margins of
the Leona outcrop are common.

The broad f l u v i a t i l e terrace d e p o s i t (Qt on F i g u r e 3) u n d e r l i e s
the San Marcos L a n d f i l l , and continues southward a l o n g the San
Marcos River. Numerous w e l l s and cut banks show that the terrace
is rest ing upon almost impermeable clays of the Pecan Gap C h a l k
and the Navarro group in the v i c in i ty of the San Marco s L a n d f i l l .
The thicknes s of th i s terrace is g e n e r a l l y about 30 f e e t in the
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area, a l t h o u g h thicknes se s of up to 45 f e e t have been r epor t ed .
In th e v i c in i ty o f t h e San Marcos L a n d f i l l , t h e terrace c on s i s t s
of two d i s t i n c t s ed imentary units: the lower part is a sheet of
s t r a t i f i e d or cros s-bedded gravel and sand about 15 f e e t t h i ck ,
and the u p p e r part is p r i m a r i l y clay with minor amounts of
grave l , , sand, s i l t and ca l i ch e , a l so about 15 f e e t th i ck
( R a s m u s s e n , 1 9 4 7 ) .

The a l l uv ium y i e l d s small to moderate quant i t i e s of water to
numerous dug w e l l s and s p r i n g s in the area. The w e l l s are used
c h i e f l y for domes t i c and stock purpo s e s and to a small extent for
i r r i g a t i o n ( F o l l e t t , 1 9 6 6 ) . As in th e Leona F o r m a t i o n , only the
lower several f e e t of the terrace d e p o s i t s ( i n c l u d e d in Recent
A l l u v i u m b y F o l l e t t ) a r e sa tura t ed . F o l l e t t ( 1 9 6 6 ) e s t imat ed t h e
sa turated th icknes s of the a l l u v i u m at about 8 f e e t . The
al luv ium is g e n e r a l l y recharged r a p i d l y f r om p r e c i p i t a t i o n and
r u n o f f , , and f r o m the streams that cross it.

In general the water f r o m the Leona F o r m a t i o n and f r o m the
terrace d e p o s i t s is of good q u a l i t y , a l t hough it is o f t e n very
hard. F o l l e t ( 1 9 6 6 ) examined 2 3 2 s a m p l e s f r o m s h a l l o w w e l l s a n d
observed hardness values f r o m 1 to 1,830 par t s per m i l l i o n as
CaC0 3 .
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4 . 0 S U M M A R Y O P F I E L D A N D L A B O R A T O R Y M E T H O D S

The f i e l d and laboratory methods used during thi s i n v e s t i g a t i o n
are summarized in th i s section. The f i e l d da ta c o l l e c t i o n
e f f o r t s and labora tory a n a l y t i c a l work were p e r f o r m e d during the
per iod of S e p t e m b e r 21 to November 11, 1989. S p e c i f i c f i e l d
ac t iv i t i e s inc luded t h e f o l l o w i n g :

1) construction o f f o u r ground-water moni tor ing w e l l s ;

2) d ev e l opmen t o f the three new moni t or ing w e l l s which
contained ground water;

3 ) c o l l e c t i o n o f ground-water s a m p l e s f r o m three
moni tor ing w e l l s f o r subsequent labora tory a n a l y s i s ;

4) measurement of water l e v e l s in e x i s t i n g and new w e l l s ,
and an e x i s t i n g gravel pit p o n d ;

5) p l u g g i n g and abandonment o f three p r e v i o u s l y - e x i s t i n g
moni t or ing w e l l s ;

6) p e r f o r m a n c e o f in-situ h y d r a u l i c t e s t s ; and

7 ) surveying o f inve s t iga t i on l o ca t i on s .

Laboratory inve s t iga t i on s inc luded chemical a n a l y s i s of ground
water sampl e s . A br i e f summary of the f i e l d and laboratory
methods used is presented be low; more d e t a i l e d d e s c r i p t i o n s of
f i e l d methods are pre s ented in A p p e n d i x A and documentat ion of
f i e l d work is inc luded in A p p e n d i c e s C, D, E, G and H.
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4 . 1 D R I L L I N G A M D M O N I T O R I N G W E L L C O N S T R U C T I O N

M o n i t o r i n g well d r i l l i n g was p e r f o r m e d by h o l l o w stem auger
techniques. The contrac t ed d r i l l i n g company was J o n e s
Environmental D r i l l i n g , I n c . o f S a n A n t o n i o , T e x a s . Four
moni tor ing w e l l s , M W - 1 0 1 , M W - 1 0 2 , M W - 1 0 3 and M W - 1 0 4 , were
i n s t a l l e d on S e p t e m b e r 21 and 22, 1989. The l o ca t i on s of the
moni tor ing w e l l s are shown in F i g u r e 2. The p u r p o s e s of the
moni tor ing w e l l s , which were c o m p l e t e d in the f l u v i a l terrace
d e p o s i t above the Navarro G r o u p c l a y s , were t h r e e f o l d : l) to
document and f u r t h e r c l a r i f y the h y d r o g e o l o g i c c o n d i t i o n s in the
v i c i n i t y o f t h e C i t y o f S a n Marcos l a n d f i l l ; 2 ) t o r e p l a c e
p r e v i o u s l y i n s t a l l e d w e l l s f o r which documenta t ion wa s l i m i t e d
and cons truc t ion p o s s i b l y i n a p p r o p r i a t e ; and 3) to prov id e a
ground-water moni t or ing network a c c e p t a b l e to the T e x a s
Department o f H e a l t h .

Borehole l i t h o l o g i e s were c o n t i n u o u s l y s a m p l e d wi th a s p l i t
barrel s a m p l e r advanced ahead of the auger f l i g h t s dur ing
d r i l l i n g . Some of the gravel interval s could not be s ampl ed by
th i s method and were c o l l e c t e d f r o m the auger f l i g h t s .

F o r moni tor ing wel l c on s t ruc t i on , t h e augers were t y p i c a l l y l e f t
in th e borehole dur ing wel l casing i n s t a l l a t i o n . Two- inch I . D . ,
f l u s h - t h r e a d e d PVC casing was used for construction of all the
moni tor ing w e l l s . All t h e w e l l s except M W - 1 0 1 contained water
i m m e d i a t e l y a f t e r i n s t a l l a t i o n and during subsequent
measurements. A B r a i n a r d - K i l m a n hand pump was used to d e v e l o p
M W - 1 0 2 , , MW-103 and M W - 1 0 4 . C o n t i n u o u s l y s a m p l e d borehole
l i t h o l o g i c d e s cr ip t i on s and monitoring well construction diagrams
are provided in A p p e n d i x C. M o n i t o r i n g well cons truc t ion d e t a i l s
are summarized in T a b l e 2. C o p i e s of the S t a t e of T e x a s water
wel l d r i l l e r s r epor t s f i l e d b y t h e Licensed W a t e r W e l l D r i l l e r
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are included in A p p e n d i x D, and wel l d e v e l o p m e n t records are
contained in A p p e n d i x E.

4 . 2 W E L L P L D G G I N G A M D A B A N D O N M E N T

M o n i t o r i n g w e l l s numbered flB, #3 and #4 (ac c ord ing to C i t y of
San Marcos m a p s ) were prev iou s ly i n s t a l l e d w e l l s that MFC was
contracted to p l u g and abandon. The entire casing s t r ings were
removed and the emp ty borehole s reamed out and p l u g g e d with
cement according to the procedures ou t l ined in A p p e n d i x A. All
three w e l l s were p l u g g e d and abandoned on S e p t e m b e r 22, 1989.

4 . 3 G R O U N D - W A T E R S A M P L I N G A N D A N A L Y S I S

C o m p l e t e d ground-water s a m p l i n g f o r m s are pr e s en t ed in A p p e n d i x E
and a summary of the f i e l d proc edure s used during s a m p l e
c o l l e c t i o n are contained in A p p e n d i x A. F i e l d q u a l i t y assurance
( Q A ) procedure s f o l l o w e d d u r i n g s a m p l i n g inc luded t h e c o l l e c t i o n
o f a t r i p b lank and a f i e l d b l a n k (equipment r i n s a t e ) . D e t a i l s
of f i e l d q u a l i t y assurance procedure s and r e su l t s are contained
in A p p e n d i x B.

As part of the ground-water s a m p l i n g a c t i v i t i e s , and at other
times l i s t e d on the d a t a shee t s , water l e v e l s were measured in
M W - 1 0 2 , M W - 1 0 3 and M W - 1 0 4 . W e l l M W - 1 0 1 has been dry since
i n s t a l l a t i o n . W a t e r l e v e l s were a l s o measured in the e x i s t i n g
w e l l s (I1B, 13 and #4) prior to p l u g g i n g . F i e l d water level
monitor ing records are contained in A p p e n d i x E. Reduced water
level data and ca l cu la t ed e l eva t i on s are pre s ented in T a b l e 3.

Ground-water s a m p l e s c o l l e c t e d f r o m the moni tor ing w e l l s were
analyzed b y N a t i o n a l Environmental T e s t i n g Corp. ( N E T ) o f A u s t i n ,
T e x a s . Resu l t s o f ground-water analys e s are summarized in T a b l e
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4; the labora tory r epor t s for these a n a l y s e s are p r o v i d e d in
A p p e n d i x F .

4 . 4 H Y D R A U L I C T E S T I N G

I n - s i t u h y d r a u l i c t e s t s ( s l u g t e s t s ) were p e r f o r m e d in m o n i t o r i n g
w e l l s M W - 1 0 2 , MW-103 and M W - 1 0 4 . S l u g - i n te s t s were p e r f o r m e d by
in t r oduc ing two and one h a l f g a l l o n s of d e i o n i z e d water into each
well and moni t o r ing the water level recovery. A d e t a i l e d
d e s c r i j p t i o n o f t h e procedures f o l l o w e d during h y d r a u l i c t e s t i n g
is pre s ent ed in A p p e n d i x A. Because the w e l l s are screened in
u n c o n f i n e d water-bearing uni t s , s l u g test r e su l t s were a n a l y z e d
by the m e t h o d o l o g y d e v e l o p e d by Bouwer and Rice ( 1 9 7 6 ) for
u n c o n f i n e d a q u i f e r s . T h e c a l c u l a t e d hor i zon ta l h y d r a u l i c
c o n d u c t i v i t i e s are l i s t e d in T a b l e 5. D a t a , g r a p h s and
c a l c u l a t i o n s f o r t h e s l u g t e s t s a r e contained i n A p p e n d i x H .

4 . 5 S U R V E Y I N G

S u r v e y i n g o f t h e newly i n s t a l l e d moni tor ing w e l l s ( M W - 1 0 1 , M W -
102, M W - 1 0 3 and M W - 1 0 4 ) , the one aborted mon i t o r ing we l l l o c a t i o n
( 1 0 3 A ) , , the l o c a t i o n s o f the p r e v i o u s l y e x i s t i n g p l u g g e d and
abandoned w e l l s ( # 1 B , #3, and # 4 ) , and the water s u r f a c e in the
gravel pi t was p e r f o r m e d by J. Byrn and A s s o c i a t e s o f San M a r c o s ,
T e x a s . H o r i z o n t a l coordinate s were surveyed at each l o c a t i o n
except the gravel p i t ; e l eva t ions of the top of the concrete p a d s
and the top of the PVC wel l casing was surveyed for each
moni tor ing w e l l . The hor izon ta l c oord inat e s were determined by
a s s i gn ing an arbitrary set of coordinate s ( 5 0 0 0 , 5 0 0 0 ) to po in t
number 300 on the survey base map ( A p p e n d i x G) and r e f e r e n c i n g
all surveyed l o c a t i o n s to that po in t . A concrete monument
located to the southwest of the l a n d f i l l was used as a cross
r e f e r e n c e for the hor izon ta l coordinate s . T h i s monument i s the
same r e f e r e n c e po in t used by the C i t y of San Marcos in previous
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surveys of the l a n d f i l l s i te and the a irpor t . E l e v a t i o n s of
surveyed s i te s were r e f e r enc ed f r o m a USGS benchmark l o c a t e d near
C a m p Gary Job Core T r a i n i n g S i t e . The survey r epor t s and a map
are contained in A p p e n d i x G.

21



III
I
I
f
I
I
1
I
f
t
I
I
1
I
I
I

5 . 0 S I T E C O N D I T I O N S

5 . 1 T O P O G R A P H Y A H D S U R F A C E D R A I N A G E

The overall t o p o g r a p h y in th e v i c in i ty o f t h e l a n d f i l l p r o p e r t y
is charac t er ized by a g e n t l e southward s l o p e toward the San
Marcos River, m o d i f i e d l o c a l l y near natural and a r t i f i c i a l
dra inage f e a t u r e s . A c c o r d i n g to the t o p o g r a p h y shown on the
U . S . G . 3 . 7 .5 min quadrang l e sheet ( U h l a n d , T e x . ) , which i s based
on 1953 aerial p h o t o g r a p h y , the entire area of the l a n d f i l l
s l o p e d south or south-southeast toward H e m p h i l l Creek. S i n c e
that t ime , the t o p o g r a p h y and s u r f a c e drainage have been m o d i f i e d
e x t e n s i v e l y wi th in and to the north, west and south of the
l a n d f i l l , p r i n c i p a l l y b y a c t i v i t i e s o f t h e Gary J o b C o r p s heavy
equipment t ra inee s , which i n c l u d e d c o n s t r u c t i n g a network of
dra inage d i t c h e s and swa l e s , and a l s o by airport cons truc t ion.
The t o p o g r a p h y shown on F i g u r e 2 is based on aerial p h o t o g r a p h y
f l o w n in 1986. S u r f a c e e l eva t i on s w i th in and i m m e d i a t e l y
a d j a c e n t t o t h e l a n d f i l l range f r o m about 580-585 f e e t ( N G V D )
a l o n g the northern boundary to l e s s than 570 f e e t a l o n g the
southern boundary.

T h e l a n d f i l l l i e s w i th in t h e dra inage area o f H e m p h i l l Creek.
The eastern two- th ird s o f t h e l a n d f i l l p r o p e r t y drains t o
H e m p h i l l Creek, p r i m a r i l y by f l o w in swales t r e n d i n g west to
east. S o m e areasi of internal dra inage are a p p a r e n t in the
eastern part of the p r o p e r t y . Drainage in the western one-third
is toward a man-made d i t ch that t erminate s in a large d e p r e s s i o n
south o f th e l a n d f i l l . Any o v e r f l o w f r o m th i s d e p r e s s i o n would
enter a minor drz i inage that ex tends southeastward into a broad
f l a t area that i« s t i l l wi th in the H e m p h i l l Creek dra inage area.
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5.2 G E O L O G Y

The g e o l o g i c c ond i t i on s wi thin and a d j a c e n t t o the l a n d f i l l were
evaluat ed on the basis of d e s c r i p t i v e l og s f r o m borehole s for the
f o u r new monitoring w e l l s (MW-101 through M W - 1 0 4 ) and avai lable
l o g s for borings d r i l l e d in c o n j u n c t i o n with previous work. The
previous boring l og s are summarized as f o l l o w s :

* 3 borings ( B - l , B-2 and B-3) d r i l l e d in August 1970 in
the area j u s t south o f the l a n d f i l l p r o p e r t y ( l o c a t i o n s
shown o n F i g u r e 2 ) ;

* 6 borings d r i l l e d in 1981 to d e p t h s of about 16 f e e t
along a p r o p o s e d trench in the northwest quadrant of
t h e l a n d f i l l p r o p e r t y ;

* 5 borings d r i l l e d in 1982 to d e p t h s of about 15 f e e t
a long a p r o p o s e d trench in the northwest quadrant of
the l a n d f i l l p r o p e r t y ; and

* l og s f or borings a t moni tor ing wel l l o ca t i on s f l A , #1B
and #3 ( l o c a t i o n s shown on F i g u r e 2).

The l a n d f i l l p r o p e r t y and the surrounding area is mant l ed by
f l u v i a t i l e terrace d e p o s i t s ( s t r e a m - l a i d s e d i m e n t s ) . T h e s e
terrace d e p o s i t s overlie the bedrock c lay uni t , which has been
c a l l e d either the Navarro Group and Marlbrook M a r l , or the "upper
T a y l o r Marl . " A c c o r d i n g t o t h e g e o l o g i c m a p ( F i g u r e 3 ) , t h e
terrace d epo s i t s do not extend north of the county road on the
northeast s ide o f the p r o p e r t y . However, the records for S t a t e
W e l l No. 67-02-701, which is a d o m e s t i c / s t o c k use we l l l o ca t ed on
the north s ide of the county road f r o m the l a n d f i l l , ind i ca t e
that th i s well is a p p r o x i m a t e l y 27 f e e t d e e p and c o m p l e t e d in the
terrace d e p o s i t s .
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The terrace d e p o s i t s range in th i ckne s s f r o m about 23 to 38 f e e t .
The s t r a t i g r a p h y o f the terrace s e d i m e n t s i s f a i r l y u n i f o r m and
cons i s t s o f t h e f o l l o w i n g l i t h o l o g i e s ( f r o m t o p t o b o t t o m ) :
s u r f i c i a l dark brown or dark gray, p l a s t i c c lay (4-5 f e e t t h i c k ) ;
y e l l o w i s h brown to brown sandy c lay with some gravel and
calcareous n o d u l e s (9-15 f e e t t h i c k ) ; brown to y e l l o w i s h brown
c layey or s i l t y sand (1-9 f e e t t h i c k ) ; and g r a v e l , sandy or
c layey to c lean (5-15 f e e t t h i c k ) . The base e l e v a t i o n of the
gravel unit is shown on F i g u r e 4. The map i l l u s t r a t e s that the
gravel base a p p e a r s lowest in the central and southern par t s of
the l a n d f i l l and highest toward the northeast.

T h e general s t r a t i g r a p h i c r e l a t i o n s h i p s across t h e l a n d f i l l
p r o p e r t y and a d j a c e n t areas are shown on the cross s e c t ions in
F i g u r e 5. The terrace d e p o s i t s are shown as d i v i d e d into an
u p p e r c lay uni t , which compri s e s the s u r f i c i a l dark c l a y and the
u n d e r l y i n g sandy c lay , and a coarse-grained un i t , which in c lude s
the gravel d e p o s i t s and any over ly ing sands.

The l a n d f i l l trenches have been excavated into the u p p e r c l a y and
sandy c lay uni t s , with the intent o f m a i n t a i n i n g several f e e t o f
s e p a r a t i o n ( i . e . c l ayey m a t e r i a l ) between the base o f the
trenches and the coarser-grained, p o t e n t i a l l y water-bearing
s ed iment s . Documentation o f thi s s e p a r a t i o n i s a v a i l a b l e f or
the northwest quadrant of the s i te (used dur ing the la s t 3-4
years of o p e r a t i o n ) in the f o r m of several r e p o r t s , i n c l u d i n g
p r o p o s e d bottom grade p l a n s and S o i l s and Liner Eva lua t i on s . No
s i m i l a r documentation i s a v a i l a b l e for the per iod of t ime between
1969 and about 1980, a l t h o u g h there are i n s p e c t i o n r epor t s in the
TDH f i l e s that de scribe trench bot tom and l iner charac t e r i s t i c s .
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5 .3 O C C U R R E N C E AND M O V E M E N T OF G R O U N D W A T E R

Ground water occurs wi th in the gravel unit at the base of the
terrace d e p o s i t s a t three o f the f o u r mon i t o r ing w e l l s i n s t a l l e d
at the s i t e in October of 1989. The water level is be low the top
o f t h e p ermeab l e s t ra ta , i n d i c a t i n g unconf ined (water t a b l e ) f l o w
c o n d i t i o n s . The ground-water e l evat ions at each we l l and in the
gravel pit at the west end of the l a n d f i l l p r o p e r t y , and
p o t e n t i o m e t r i c contours ( l i n e s o f equal water level e l e v a t i o n s )
are shown on F i g u r e 6. The water l eve l s and p r o f i l e s of the
p o t e n t i o m e t r i c s u r f a c e are a l so d e p i c t e d on the cross s ec t ions
( F i g u r e 5 ) . Based o n f o u r da ta p o i n t s , t h e a p p r o x i m a t e
p o t e n t i o m e t r i c contours ind i ca t e that ground-water f l o w i s
g e n e r a l l y toward the south. However, the contours indicat e that
f l o w i s l o c a l l y d i r e c t ed toward the area o f M W - 1 0 4 and M W - 1 0 3 .
At the l a t t e r l o c a t i o n s , the gravel d e p o s i t s were c lean or had a
sand m a t r i x , and thus very high h y d r a u l i c c o n d u c t i v i t y (K) .
A n a l y s i s o f the f i e l d hydrau l i c t e s t s y i e ld ed e s t imated K values
of about 5 x 10"2 c m / s e c (140 f e e t / d a y ) for these two w e l l s ,
w h i l e M W - 1 0 2 , c o m p l e t e d in a g r a v e l l y c l a y , had a K value of
about 7 x 10"3 c m / s e c (20 f e e t / d a y ) . The p o t e n t i o m e t r i c contours
may r e f l e c t var ia t i ons in wat er- transmi t t ing p r o p e r t i e s of the
terrace, d e p o s i t s , whereby the ground-water f l u x under a lower
gradient w i th in high K zones w i l l be as great as w i th in low K
zones and under higher grad i en t s . A p p r o x i m a t e average l inear
f l o w rates range f r o m about 60 to over 400 f e e t per year, us ing
the above range of K value s , the average gradient e s t imated f r o m
p o t e n t i o m e t r i c contours on F i g u r e 6, and an e s t imated e f f e c t i v e
p o r o s i t y of .30, a value t y p i c a l for sands and gravel .

Ground water was not encountered in moni tor ing we l l M W - 1 0 1 . The
e l evat ion of the base of the gravel unit at M W - 1 0 1 is 7 to 11
f e e t h igher than at the w e l l s located west and south, and
con s equen t ly , above the ground-water bearing zone w i t h i n the very
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permeab l e terrace gravel (se e cross section A - A ' i n F i g u r e 5 ) .
The p r e v i o u s l y mentioned dome s t i c we l l l o c a t e d on the north s id e
of the county road and c o m p l e t e d in the terrace m a t e r i a l , was
repor t ed to have a d e p t h to water of about 24 f e e t in 1 9 6 3 ,
i n d i c a t i n g that saturated cond i t i on s may exist wi thin the gravel
unit in areas to the east and north of the l a n d f i l l p r o p e r t y .

Recharge of the terrace d e p o s i t s l i k e l y occurs by i n f i l t r a t i o n of
inc ident p r e c i p i t a t i o n during wetter than normal years. Because
o f the high e v a p o t r a n s p i r a t i o n p o t e n t i a l and low r a i n f a l l ,
p e r c o l a t i o n below the root zone may not s i g n i f i c a n t dur ing years
wi th normal or l e s s than normal p r e c i p i t a t i o n . H o w e v e r , the
s u r f i c i a l c l a y s over the general area, which are p r e d o m i n a n t l y
s o i l s of the Branyon S e r i e s , are character ized by l a r g e
d e s s i c a t i o n cracks (up to 3 inches w i d e ) when the soil is dry.
T h i s f e a t u r e was observed in the f i e l d dur ing the current
i n v e s t i g a t i o n and may contr ibute to ground-water recharge.
I n f i l t r a t i o n f r o m tanks , r oad s id e d i t ch e s and areas o f internal
d r a i n a g e w i th in and near the l a n d f i l l may a l so contr ibu t e
recharge, e s p e c i a l l y a l o n g the northern and eastern l i m i t s of the
terrace d e p o s i t s , which are p o s s i b l y l e s s than 1000 f e e t to the
east and north and about one mi l e to the northwest of the
l a n d f i l l p r o p e r t y .

The c lays of the Navarro G r o u p beneath the terrace gravel are
several orders of magni tude l e s s p ermeab l e and can e s s e n t i a l l y be
considered to represent an impermeable base. Ground water that
reaches the terrace gravel moves l a t e r a l l y wi thin the gravel in a
g e n e r a l l y southerly or s ou thwe s t er ly d ir e c t i on toward the San
Marcos River. Discharge ev en tua l ly occurs as b a s e f l o w to the
river or its t r i bu tar i e s , wel l p u m p a g e or e v a p o t r a n s p i r a t i o n in
di s charge areas.
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6 . 0 G R O U N D - W A T E R Q U A L I T Y E V A L U A T I O N

T h i s section of the report i n c l u d e s a review of the ground-water
chemistry data obtained as part of the ground-water assessment
inve s t i ga t i on . T h e s e da ta are considered in the context of
h i s t o r i ca l ground-water chemis try d a t a f o r s i te moni t or ing w e l l s
and nearby r e s i d e n t i a l dr ink ing water w e l l s . The laboratory
re su l t s for s a m p l e s c o l l e c t e d as part of the ground-water
assessment are summarized in T a b l e 4. The laboratory repor t s
containing these data are included in A p p e n d i x F.

As mentioned in S e c t i o n 2 .1.2, h i s t or i ca l ground-water chemis try
d a t a ( f r o m 1971 to the p r e s e n t ) for moni t or ing w e l l s in the
v i c i n i t y of the l a n d f i l l s i te are l i m i t e d and t y p i c a l l y are not
s u p p o r t e d by any s a m p l i n g procedure d e s c r i p t i o n , wel l p u r g i n g
summary or c h a i n - o f - c u s t o d y documenta t ion. In several cases
there is even some question as to which wel l a p a r t i c u l a r set of
chemistry da ta c orr e sponds . W e l l s #3 and #4 are the only
moni t or ing w e l l s in the v i c i n i t y o f th e l a n d f i l l s i t e f or which
there is a somewhat consi s t ent set of chemistry data .

6 . 1 G E N E R A L C H E M I S T R Y P A R A M E T E R S

General chemistry parameter s u s u a l l y used as ind i ca tor s of
p o t e n t i a l l ea cha t e migra t i on f r o m a muni c ipa l l a n d f i l l inc lude
c h l o r i d e , s u l f a t e , t o ta l d i s s o l v e d s o l i d s ( T D S ) a n d to ta l organic
carbon (TOG). C h l o r i d e , s u l f a t e and TDS ar e t h e three paramet er s
for which the most c o m p l e t e h i s t or i ca l record ex i s t s . A review
of ground-water chemistry da ta f r o m 1970 through 1989 for w e l l s
#3 and 14 ind i ca t e s wide v a r i a b i l i t y in these parameter s but few
d e f i n a b l e trends that could ind i ca t e contaminat ion by a more
mineral ized l a n d f i l l l eachate. There was a p e r c e p t i b l e increase
in TDS and s u l f a t e concentrat ions dur ing the time p e r i o d , with
the greate s t increases in these parame t er s noted in s a m p l e s
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c o l l e c t e d in 1988 and 1989. S u l f a t e concentrat ion increases in
these two w e l l s were most n o t i c e a b l e , with values increas ing f r o m
a p p r o x i m a t e l y 30 to 40 m g / L in 1970s s a m p l e s to over 100 m g / L and
as high as 288 m g / L in 1988 and 1989 s a m p l e s .

The increase in TDS concentrat ions in w e l l s #3 and |4 with time
was not nearly as dramat i c as the s u l f a t e concentration increase.
TDS concentrat ions in the two w e l l s showed c on s id erab l e
f l u c t u a t i o n s between consecutive s a m p l i n g events, thus
d i m i n i s h i n g the s i g n i f i c a n c e of the overall change f r o m the 1970s
to 1989. TDS concentra t ions in well #3 s a m p l e s c o l l e c t e d d u r i n g
the 1970s ranged f r om 300 to 800 m g / L while TDS values for 1988
and 1939 s a m p l e s f r o m the same wel l varied f r o m 800 to 1000 m g / L .
S i m i l a r l y TDS concentrat ions in wel l #4 s a m p l e s c o l l e c t e d dur ing
the 1970s ranged f r o m 300 to 1000 m g / L , whi l e the TDS values in
1988 and 1989 were a p p r o x i m a t e l y 1100 to 1500 m g / L .

C h l o r i d e concentrat ions in ground-water s a m p l e s f r o m w e l l s #3 and
#4 were even more varied than the TDS da ta , to the po in t of
p r e c l u d i n g any i n t e r p r e t a t i o n s r egard ing long-term t r end s . TOG
( t o t a l organic carbon) ana ly s e s were not p e r f o r m e d on any s a m p l e s
until 1985 and no general trends are apparent for the 1985-1989
time p er i od . As mentioned p r e v i o u s l y , the other f o u r site
monitor ing w e l l s ( w e l l s #1, #2, 15 and #6) were all d e s t royed by
1982 and no conclus ions with regard to p o t e n t i a l chemical
migrat ion could be drawn on the basis of the l i m i t e d data
obtained.
T h u s , the review of historical general chemistry ground-water
data for w e l l s #3 and #4 sugge s t s some variat ions in t y p i c a l
indica tor paramet er s , but no consi s tent trends to ind i ca t e
l eachate releases to ground water. The r e l i a b i l i t y of the d a t a
is l i m i t e d by the sketchy documentat ion of s a m p l i n g and s a m p l i n g
p r o t o c o l s , as wel l as by the crucial quest ions r e g a r d i n g
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moni t or ing well cons truct ion techniques. Gro s s f l u c t u a t i o n s
wi th in the h i s t or i ca l ground-water d a t a se t a l s o l i m i t the
c o n f i d e n c e of any chemical migra t i on conc lu s ions . A more
r e l i a b l e eva luat ion o f ground-water q u a l i t y , a l b e i t without
c o n s i d e r a t i o n of t emporal t r end s , can be made by con s idera t i on of
a n a l y t i c a l r e su l t s for ground-water s a m p l e s c o l l e c t e d in October
1989 f r o m the w e l l s i n s t a l l e d as part of thi s ground-water
assessment.

Because ground-water was not encountered in the u p g r a d i e n t w e l l ,
M W - 1 0 1 , no background general chemistry concentrations are
a v a i l a b l e f o r compari son with r e su l t s f o r s a m p l e s c o l l e c t e d f r o m
the other newly i n s t a l l e d w e l l s ; however, some m e a n i n g f u l
i n t e r p r e t a t i o n s can s t i l l be made. C h l o r i d e , TDS and s u l f a t e
concentrat ions in the ground-water s a m p l e s f r o m the newly
i n s t a l l e d w e l l s were higher than c o r r e s p o n d i n g h i s t or i ca l values
f or s a m p l e s f r o m the previous moni tor ing w e l l s . As i n d i c a t e d in
T a b l e 4 , c h l o r i d e , TDS and s u l f a t e concentrat ions exceeded
d r i n k i n g water cri teria in all three of the w e l l s s a m p l e d .

Most general chemistry parameter s were s i g n i f i c a n t l y higher in
the M W - 1 0 3 s a m p l e than in the M W - 1 0 2 and M W - 1 0 4 s a m p l e s . The
three e x c e p t i o n s to thi s g e n e r a l i z a t i o n are TOC and a l k a l i n i t y ,
which were both greates t in the M W - 1 0 2 s a m p l e , and n i t r a t e , which
was greate s t in the MW-104 s a m p l e . C h l o r i d e , TDS and s u l f a t e ,
the three general chemistry parameters p o t e n t i a l l y most
indicat ive of l eachate migra t i on , were al l s i g n i f i c a n t l y greater
in the MW-103 sample than the others. T h i s observation is
consis tent with the l o ca t i on of M W - 1 0 3 as the wel l most d i r e c t l y
downgradient f r o m th e m a j o r i t y o f t h e l a n d f i l l s i te (see F i g u r e
6 ) , a n d would a p p e a r t o indicate p o t e n t i a l migrat ion o f l a n d f i l l
l e a cha t e into the s h a l l o w groundwater. However , any conclus ions
r e g a r d i n g l a n d f i l l l eachate m i g r a t i o n made on the basi s of a
s i n g l e s a m p l i n g round are unconvincing, and need to be
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sub s tant ia t ed by r e l i a b l e d a t a c o l l e c t e d over several s a m p l i i
rounds f r o m the new set of moni tor ing w e l l s .

6 . 2 V O L A T I L E O R G A N I C C O M P O U N D C O N C E N T R A T I O N S

A d d i t i o n a l in s igh t s into the p o s s i b i l i t y o f chemical m i g r a t i t
f r o m the l a n d f i l l area can be gained by con s idera t i on of the
a v a i l a b l e VOC data. H i s t o r i c a l VOC data for the p r ev i ou s ly
ex i s t ing monitoring w e l l s ( w e l l s #1 through #6) i s very l i m i '
VOC analys e s were only p e r f o r m e d on some of the 1988 and 198!
s a m p l e s f r o m w e l l s #3 and #4. T h e s e VOC analyse s did detect
d i ch l oro e thane ( 1 , 1 - D C A ) in both w e l l s at concentrat ions as 1
as 1 0 . 7 - u g / L . As i l l u s t r a t e d in F i g u r e 7, 1 , 1 - D C A ,
t e t rach loroe thene ( P C E ) a n d t r i ch l oro e th ene ( T C E ) were detec
in the February 1989 s a m p l e f r o m wel l 13, with 1 ,1-DCA prese
the well #4 sampl e c o l l e c t e d at that time as w e l l .

The presence of VOCs in s h a l l o w ground water at the l a n d f i l
was c o n f i r m e d by the laboratory r e su l t s for the newly insta
moni tor ing w e l l s . T h e s e data are summarized in T a b l e 4 and
p l o t t e d on F i g u r e 7. In a d d i t i o n to the 1 , 1 - D C A , PCE and 1
de t e c t ed in the earlier s a m p l e s , benzene, several chlorinat
benzene compounds, c i s - l , 2 - d i c h l o r o e t h e n e ( c i s - 1 , 2 - D C E ) , ai
ethyl ether were present in at l eas t one of the s a m p l e s fr<
newly i n s t a l l e d monitoring w e l l s . A l t h o u g h a number of VO
de t e c t ed in the October 1989 s a m p l e s , concentrat ions were
t y p i c a l l y near de t e c t ion l i m i t s . Furthermore , with the e>
of PCE in the ground-water s a m p l e f r o m wel l M W - 1 0 4 , no VOC
detec ted at concentrations above dr ink ing water criteria i
l i s t ed in T a b l e 4.

The p o t e n t i a l i m p l i c a t i o n s of the VOCs detec ted in monito
w e l l s at the l a n d f i l l s i te are r e a l i z e d with the cons idex
VOC d a t a for s a m p l e s c o l l e c t e d by the EPA contractor f r o t
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observed, it is conc luded that there is no trace m e t a l s d a t a
i n d i c a t i n g chemical m i g r a t i o n o f l a n d f i l l l ea cha t e t o ground
water. As was noted for the general chemis try p a r a m e t e r s ,
c onc lu s i on s made on the basis of a n a l y t i c a l r e s u l t s for a s i n g l e
s a m p l i n g round should be considered p r e l i m i n a r y and should be
augmented by da ta f r o m subsequent s a m p l i n g events.
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7 . 0 C O N C L U S I O N S A N D R E C O M M E N D A T I O N S

7 . 1 C O N C L U S I O N S

On th« basis of the a v a i l a b l e and r e l i a b l e h i s t or i ca l d a t a , and
the da ta obtained during th i s i n v e s t i g a t i o n , the f o l l o w i n g
conc lu s ions are noted:

1. The C i t y of San Marcos operat ed a trench type sani tary
l a n d f i l l on th e 84-acre l a n d f i l l p r o p e r t y f r o m l a t e 1969
until 1984. A e r i a l p h o t o g r a p h s suggest that other e n t i t i e s
may have conducted d i s p o s a l op era t i on s prior to, during and
a f t e r t h i s per iod in areas w i th in a n d / o r a d j a c e n t to the 84-
acre site.

2. The terrace d e p o s i t s u n d e r l y i n g the C i t y o f San Marcos
closed sanitary l a n d f i l l are composed of an upper c l a y / s a n d y
c lay zone w i th in which the l a n d f i l l trenches were e x c a v a t e d ,
and a lower, coarse-grained unit c o n s i s t i n g of g r a v e l ,
c layey gravel and sand.

3. Ground water occurs under u n c o n f i n e d f l o w c o n d i t i o n s
wi th in the coarse-grained unit, which is u n d e r l a i n by
r e l a t i v e l y impermeab l e c l ay s o f the Navarro G r o u p . Ground-
water f l o w is g e n e r a l l y to the south at average l inear f l o w
rates of 60 to over 400 f e e t per year.

4. Chemis try d a t a for s i te moni tor ing w e l l s ind i ca t e the
presence of several v o l a t i l e organic compounds in ground
water f r o m the terrace d e p o s i t s at the l a n d f i l l site. T h e s e
compounds inc lude 1,1-dichloroethane ( 1 , 1 - D C A ) ,
t« trach loroe thene ( P C E ) , t r i ch loroe thene ( T C E ) , benzene,
several ch l or ina t ed benzene compounds , cis-1,2-
d i c h l o r o e t h e n e ( c i s - l , 2 - D C E ) , and ethyl ether. S a m p l i n g and
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a n a l y s i s of several pr iva t e w e l l s c o m p l e t e d in the terrace
gravel downgradient o f the l a n d f i l l has documented the
occurrence of 1 , 1 - D C A , c i s - l , 2 - D C E , TCE and 1,4-
d i c h l o r o b e n z e n e in ground water. The compound f o u n d most
c o n s i s t e n t l y and f r e q u e n t l y in both the pr iva t e w e l l s and
the moni t or ing w e l l s i s c i s - l , 2 - D C A .

7 . 2 R E C O M M E N D A T I O N S

In c o n s i d e r a t i o n of the above conclus ions and consi s tent with the
o b j e c t i v e o f e s t a b l i s h i n g an a p p r o p r i a t e ground-water moni t or ing
system at the s i t e , the f o l l o w i n g recommendations are o f f e r e d :

1. Two a d d i t i o n a l moni t or ing w e l l s should be i n s t a l l e d
u p g r a d i e n t of the l a n d f i l l p r o p e r t y at the l o ca t i on s shown
on F i g u r e 2. T h e s e w e l l s are considered necessary for
several reasons: 1) the one upgradient w e l l , M W - 1 0 1 , is
dry; 2) p o t e n t i o m e t r i c contours have i d e n t i f i e d two
u p g r a d i e n t areas, one to the northeast and one to the north
o f t h e p r o p e r t y ; 3 ) examinat ion o f h i s t or i c aerial
p h o t o g r a p h s have i n d i c a t e d that d i s p o s a l areas other than
the C i t y of San Marcos L a n d f i l l may have been in o p e r a t i o n
in the u p g r a d i e n t areas; and 4) f u r t h e r d e f i n i t i o n of the
extent of saturated c ond i t i on s in the terrace gravel d e p o s i t
is warranted.

2. One a d d i t i o n a l moni tor ing wel l should be i n s t a l l e d
downgradient o f th e western por t i on o f th e l a n d f i l l p r o p e r t y
(see F i g u r e 2 near old wel l #6) to monitor ground-water
condi t i ons in thi s area and f u r t h e r d e f i n e the extent of the
saturated terrace gravel.
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3. The three new w e l l s and the three e x i s t i n g m o n i t o r i n g
w e l l s should be s a m p l e d and a n a l y z e d for the parameter s
l i s t e d i n T a b l e 4 , i n c l u d i n g P r i o r i t y P o l l u t a n t v o l a t i l e
organic compounds .

4. The f e d e r a l government e n t i t i e s with r e s p o n s i b i l i t y for
the Job Corp and previous m i l i t a r y operat ions shbuld be
i d e n t i f i e d and contacted with respect to i n v e s t i g a t i n g the
p o s s i b i l i t y f o r , a n d extent o f , f e d e r a l waste d i s p o s a l
o p e r a t i o n s in the v i c i n i t y o f the C i t y l a n d f i l l .
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T A B L E 1 . R E G I O N A L S T R A T I G R A P H I C S U M M A R Y

S y s t e m

Quaternary

T e r t i a r y

Cretaceous

S e r i e s

Recent
P l e i s t o c e n e
Pl io c ene ?

Eocene

Paleocene

G u l f

Comanche

G e o l o g i c U n i t

A l l u v i u m
Leona F o r m a t i o n

U v a l d e Gravel
Weche s F o r m a t i o n
Queen C i t y S a n d
Reklaw F o r m a t i o n

Carrizo Sand
W i l c o x G r o u p
M i d w a y G r o u p

Navarro GroupM a r l b r o o k Marl( u n d i v i d e d )
Pecan G a p C h a l k

Aus t in C h a l k
E a g l e F o r d G r o u pBuda Limestone( u n d i v i d e d )

Del Rio C l a yGeorge town F o r m a t i o n( u n d i v i d e d )
Edwards Limes t one

G l e n Rose F o r m a t i o n

MaximumT h i c k n e s s( f e e t )
45
40
5
50

250
80

140
1300
150

600

200
400

90

105

400
800
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• T O T A L
• C O O R D I N A T E S T O P O F D E P T H
• M O N I T O R I N G ••••••*••*•••••••••• G R O U N D L E V E L U E L L C A S I N G W E L L D R I L L I N G ( f t B C D B O R I N G C A S I N G
• U E L L N O R T H I N G E A S T I N G E L E V A T I O N E L E V A T I O N S T A T U S D A T E M E T H O D ••••*••••••*••••*••* D I A M E T E R C A S I N G D I A M E T E R
• L O C A T I O N ( F T ) ( F T ) ( F T N G V D ) ( F T N G V D ) ( 2 ) C O M P L E T E D ( 3 ) B O R I N G U E L L ( i n c h e s ) T Y P E ( i n c h e s )»•••••••»••**••••••••••••)>••••••»•*••••••••••••••••••*••*•••••*•••»*••••••••••••*•••••••••••••••••«*•»••••••*••*••••••••••*•••••»••••»«••••••••

M U - 1 0 1 5579.13 7491.44

M U - 1 0 2 4371.33 8326.51
M U - 1 0 3 3985.15 7335.32
MU-104 4443.62 6822.80

«1B 8117.50 6075.61

« 4208.88 8130.62
*4 4543.16 8494.55

574.51
567.30
570.94
572.74
594.54

567.49
566.16

576

569

573
575

569
567

.33

.37

.19

.06
MM

.49

.66

I n U s e
I n U s e
I n U s e
I n U s e

P & A
P i A
P t A

Sep-89
Sep-89

Sep-89
Sep-89
Aug-86
Aug-86

unknown

H S A

H S A

H S A

H S A

MR

MR

unknown

33.
26.

28.
33.

36.
35.
35.

5
5
6
8
0
0
0

27.7

26.2
28.3
33.5
33.0
33.0
33.0

8
8
8
8

8
8

unknown

PVC
PVC

PVC

PVC

PVC

PVC

PVC

2

2

2

2

4

2
4
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D E P T H
•••••••••*••*••••*•••

E L E V A T I O N

B E N T O N I T E S E A L I N T E R V A L

D E P T H E L E V A T I O N

F I L T E R P A C K I N T E R V A L
M l

••• •••••*•*••*••••••*•••••••••••••••»•• •*••**••••*••••*•
D E P T H E L E V A T I O N |

A**************** *•**•**••*••**••**•I

G R A V E L U N I T I N T E R V A L

D E P T H E L E V A T I O N

TOP BOTTOM TOP BOTTOM TOP BOTTOM TOP BOTTOM TOP BOTTOM TOP BOTTOM || TOP BOTTOM TOP BOTTOM
L O C A T I O N ( f t B C D ( f t B G L ) ( F T N G V D ) ( F T N G V D X f t B G L ) ( f t B G L ) ( F T N G V D ) ( F T N G V D X f t B G L ) ( f t B G L ) ( F T N G V O ) ( F T N G V D ) | | ( f t B G L ) ( f t B G L ) ( F T N G V O ) ( F T N G V D )

554.8
554.4
552.5

M U - 1 0 1

M W - 1 0 2

M W - 1 0 3

MU-104

«1B

n
04

N O T E S :

17.
16.
18.
23.
28.
26.
28.

7
2
3
5
0
a
0

27.
26.
28.
33.
33.

33.
33.

7
2
3
5
0
0
0

556
551
552
549
566
540
538

.8

.1

.6

.2

.5

.7

.2

546
541
542
539

561
534
533

.8

.1

.6

.2

.5

.5

.2

9.5
9.5

14.2
18.6

14.
12.
16.
20.

N o Bentoni t e
N o Bentoni t e
No Bentonite

0
5

5

2

S e a l
S e a l
Seal

>•*•***<

14.0

12.5

16.5

20.2

4.0

4.0

4.0

»••*•••*•

28.0

27.5
28.6
33.8
36.0
35.0
35.0

••*••**•••<

560.5
554.8

554.4
552.5
590.5
563.5
562.2

>»**••*• 1 1*1

546.5
539.8
542.3
538.9
558.5
532.5
531.2

9.7 23.5
13.5 19.8
21.5 30.0
27.5 33.0

Gravel Uni
23.0 28.0

unknown

( 1 ) N G V O - N a t i o n a l G e o d e t i c V e r t i c a l Datum, 1929
( 2 ) K e y t o U e l l S t a t u s :

In Use • Wel l p r e s e n t l y part o f M o n i t o r i n g network
P I A • Well p l u g g e d and abandoned, no longer In use

( 3 ) K e y t o D r i l l i n g M e t h o d :
H S A • H o l l o w S t e a l Auger
NR ' Mud Rotary

(4) Screened s e c t ion o f U e l l n cons i s t ed o f h o l e s d r i l l e d in PVC p i p e a t 0 .5 f o o t i n t e r v a l s .
A l l other w e l l s were constructed w i t h 0.01-inch m a c h i n e - s l o t t e d w e l l screens.

(5) U e l l c o n s t r u c t i o n i n f o r m a t i o n f or W e l l s *1B, 3 , and 4 i s based on water w e l l d r i l l e r s r e p o r t s and
f i e l d observations d u r i n g p l u g g i n g a n d abandonment. I n c o n s i s t e n c i e s between w e l l c o m p l e t i o n f o r m s
a n d f i e l d observations sugges t t h a t t h e d r i l l e r s r e p o r t s a r e o f l i m i t e d r e l i a b i l i t y .



T A B L E 3 . W A T E R L E V E L D A T A S U M M A R Y

•
* G R O U N D E L E V A T I O N D E P T H T O W A T E R
• SURFACE TOP OF BELOW TOP OF ELEVATION
* E L E V A T I O N W E L L C A S I N G M E A S U R E M E N T W E L L C A S I N G O F W A T E R
* L O C A T I O N ( F T N G V D ) ( F T N G V O ) D A T E ( F T ) ( F T N G V O )

M W - 1 0 1 574.51 576.33 25-Sep-89
03-Oct-89
O I - N o v - 8 9

M W - 1 0 2 567.30 569.37 2 S - S e p - 8 9
03-Oet-89
O I - N o v - 8 9

KW-103 570.94 573.19 2 5 - S e p - 8 9
03-Oct-89
O I - N o v - 8 9

M W - 1 0 4 572.74 575.06 25-Sep-89
03-Oct-89
O I - N o v - 8 9

W t l l * 1 B 594.54 N M ( 1 ) 21-Sep-89

W e l l a 567.49 569.49 2 1 - S e p - 8 9

Well *4 566.16 567.66 21-Sep-89
Gravel P i t 02-Nov-69

DRY
DRY
DRY

22.30
22.59
22.60
28.19
28.19
28.65
29.68
29.69
30.12

DRY
23.2S
19.83

547.07
546.78
546.77
545.00
545.00
544.54
545.38
545.37
544.94

546.24
547.83
546.71

N O T E :

(1) NN » Not Ncuurtd
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P A R A M E T E R

T A B L E 4 . G R O U N D - W A T E R A N A L Y T I C A L R E S U L T S P a g e 1 o f 3

W E L L N U M B E R D R I N K I N G
U N I T S W A T E R R E F E R E N C E

K U - 1 0 2 K U - 1 0 3 M W - 1 0 4 C R I T E R I A

D a t e S a m p l e d
S a m p l e Nurber

G E N E R A L C H E M I S T R Y

03-Oct-89 03-Oct-89 03-Oct-89
45228 45229 45230

A l k a l i n i t y

C a l c i u m
C h l o r i d e

C o n d u c t i v i t y
H a r d n e s s

Magne s ium
N i t r a t e - N i t r o g e n

PH
P o t a s s i m

Sod i in
S u l f a t e

T o t a l Organic
Carbon (TOO

T o t a l D i s s o l v e d
S o l i d s ( T D S )

C A T I O N S U M

AN I OH SUM

C A T I O N / A N I O N
B A L A N C E

< m g / L
as C a C 0 3 )

( m g / L )
( m g / L )

( u i r t i o s / c m )

( m g / L
as C a C 0 3 )

( m g / L )

( m g / L )
( u n i t s )

( m g / L )
( m g / L )
( m g / L )
( m g / L )

( m g / L )

( m e q / L )

( m e q / L )
( X )

640

256
478

2830
432

29.7
0.28
6.8
7.9
302
183

14

1570

28.54
30.08

2.6

560

756
1020
4640

1400

62

0.4

6.7
4.2
475
667

11

2600

63.55

53.83
8.3

434

704

326
2200

244

23.4

2.31
7.0
2.6
227
239

4

1200

46.97

22.84

34.6

n a ( 5 )
3 0 0 ( T D H ) ( 6 )

na

na

na
1 0 ( T O H )

7 ( T D H )

na
na

3 0 0 ( T D H )

na

1 0 0 0 ( T D H )

•



T A B L E 4 . G R O U N D - W A T E R A N A L Y T I C A L R E S U L T S Page 2 of 3

P A R A M E T E R
W E L L N U M B E R D R I N K I N G

U N I T S W A T E R R E F E R E N C E
H W - 1 0 2 M W - 1 0 3 H W - 1 0 4 C R I T E R I A

M E T A L S

A r s e n i c
Bar i in

Cadniin
Chroniua

Copper
I r o n
Lead

Manganese
Mercury
S e l e n i m

S i l v e r
Z i n c

V O L A T I L E O R G A N I C S

Benzene
Chtorobenzen*

1 ,2-dlcholerobenzen*
1 ,3-dicholorobenzcr*

1 , 1 - d i c M o r o e t h a n e
( 1 , 1 - D C A )

T r i c h l o r o e t h e n e
( T C E )

( m g / L )
( m g / L )
( m g / L )
( m g / L )
( m g / L )
( m g / L )
( m g / L )
( m g / L )
( m g / L )
( m g / L )
( m g / L )
( m g / L )

( u g / L )
( u g / L )
( u g / L )
( u g / L )
( u g / L )

( u g / L )

0.018 <0.005 <0.005
<0.5 <O.S <0.5

<0.005 <O.OOS 0.16
<0.005 0.01 <0.005
<O.OOS 0.009 0.008

3.3 0.32 0.27
<0.05 <0.05 <0.05

1.74 4.32 0.791

<0.0006 0.0011 <0.0006
<0.005 <O.OOS <0.005
<0.005 <0.005 <0.005

<0.005 <0.005 <0.005

1.6 <1 <1
3.8 <1 <1
1.0 <1 <1
8.9 1.6 <1
2.0 3.1 6.2

<1 2.6 1.2

0.5
5.0

0.005
0.1
1.0
0.3

0.05
0.5

0.002
0.05
0.05

5

5
100
600

na
na

5

( M C L ) ( 3 )

( P M C L X 4 )

( P M C L )

( P M C L )

( S M C L X 7 )

( T D K )

( M C L )

( T O H )

( P M C L )

( P M C L )

( M C L )

( S M C L )

( M C L )

( P M C L )

( P M C L )

( M C L )

T e t r a c h l o r o e t h e n e
( P C E )

( u g / D 2.9 9.4 5 ( P M C L )
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T A B L E 4 . G R O U N D - W A T E R A N A L Y T I C A L R E S U L T S P a g e 3 of 3

W E L L N U M B E R D R I N K I N G
P A R A M E T E R U N I T S W A T E R R E F E R E N C E

M U - 1 0 2 H W - 1 0 3 M W - 1 0 4 C R I T E R I A

V O L A T I L E O G R A N I C S ( C o n t . )

c i s - 1 , 2 - d i c h l o r o e t h e n e ( u g / L )
( c i » - 1 , 2 - D C E )

1,1-Oxybi s e thane
( e t h y l e t h e r )

( u g / L )

6.2

10

21.3

NO

9.4

NO

7 0 ( P M C L )

N O T E S :
( 1 ) A n a l y s e s p e r f o r m e d b y N a t i o n a l Environmental T e s t i n g

C o r p . , A u s t i n , T e x a s .
( 2 ) V a l u e s f o r m e t a l s a r e t o t a l (not d i s s o l v e d ) concen-

t r a t i o n s . D u e t o a n equipment f a i l u r e , f i e l d f i l t e r i n g
of m e t a l s s a m p l e s cou ld not be p e r f o r m e d .

( 3 ) M C L « M a x i m a Contaminant Level ( F e d e r a l D r i n k i n g W a t e r S t a n d a r d ) .
(4) PMCL « Proposed Maximum Contaminant Leve l (Propo s ed May 22 ,1989).
(5) na • no d r i n k i n g water c r i t e r i a a v a i l a b l e .
( 6 ) T O N • T e x a s Department o f H e a l t h D r i n k i n g W a t e r C r i t e r i a .
(7) SMCL * Secondary M a x i m u m Contaminant Level ( e s t a b l i s h e d f or t a s t e and odor

purpose s .



T A B L E 5 . F I E L D H Y D R A U L I C T E S T R E S U L T S

H O L E K
W E L L N O . M A T E R I A L D I A M E T E R * ( g p g / f t 2 )

M W - 1 0 2 g r a v e l l y 8 inch 19.02clay 12 inch 122.43

M W - 1 0 3 c layey sand 8 inch 232.97andsandy gravel 12 inch 1390.74

M W - 1 0 4 c l a y e y sand 8 inch 146.24andsandy gravel 12 inch 946.67

* E f f e c t i v e borehole diameter used in Bouwer and

*

1
1
fK K •( f t / d a y ) ( c m / s e c ).......... §

2.5 9.0 X 10-4
16.4 5.79 X 10-3 1

31.2 1.1 X 10-2 J
186.4 6.6 X 10-2 —

19.6 6.91 X 10-3«
126.8 4.47 X 10-2

1
Rice ( 1 9 7 6 ) me thod . 1

1
1
1
1
1
1
1
I
1
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A - l I N T R O D U C T I O N

The scope o f f i e l d ac t iv i t i e s f or th e city o f San Marcos
L a n d f i l l i n v e s t i g a t i o n i n c l u d e d : ( 1 ) i n s t a l l a t i o n o f f o u r
moni tor ing w e l l s wi thin the l a n d f i l l boundary and a d j a c e n t to
i n d i v i d u a l l a n d f i l l c e l l s , ( 2 ) p l u g g i n g o f three p r e v i o u s l y
e x i s t i n g moni tor ing w e l l s , ( 3 ) d e v e l o p m e n t o f three moni tor ing
w e l l s , (4) s a m p l i n g o f three new moni tor ing we l l s t o assess
p o s s i b l e ground-water qua l i ty impac t s o f t h e l a n d f i l l , a n d ( 5 )
p e r f o r m a n c e of hydrau l i c t e s t i n g in the new moni tor ing w e l l s to
assess the hor i zon ta l h y d r a u l i c c onduc t i v i ty o f the f l u v i a l
terrace d e p o s i t s . T h e s e f i e l d ac t iv i t i e s were p e r f o r m e d during
the per iod f r o m S e p t e m b e r 21, through November 1, 1989.

The f i e l d and laboratory methods e m p l o y e d during th e C i t y o f
San Marcos l a n d f i l l inves t igat ion- are summarized in thi s
a p p e n d i x . H y d r o g e o l o g i c l o ca t i on s discussed herein are shown on
F i g u r e 2.

A - 2 D R I L L I N Q M E T H O D S

T h e d r i l l i n g o f moni tor ing w e l l s M W - 1 0 2 , M W - 1 0 3 a n d M W - 1 0 4
was p e r f o r m e d using a M o b i l e D r i l l C o r p o r a t i o n model B-61 h o l l o w
stem auger rig. The rig was operated by J o n e s Environmental
D r i l l i n g , I n c . , o f San A n t o n i o , T e x a s . Prior t o th e
commencement of d r i l l i n g , and between each moni tor ing well
bori.ng l o ca t ion, the d r i l l i n g rig and as soc iated equipment that
would come into contact with the borehole were t h o r o u g h l y steam
cleaned. The monitoring w e l l s were d r i l l e d using 7-7/8 inch
in s ide diameter ( I D ) auger f l i g h t s . Borings were con t inuou s ly
s a m p l e d using a f i v e f o o t l ong s p l i t core barrel that was
attached to the center rods of the auger f l i g h t s . A summary of
moni tor ing wel l boring l i t h o l o g i e s and d e t a i l e d f i e l d l og s o f the
borings are pre s en t ed in T a b l e 2 and A p p e n d i x C, r e s p e c t i v e l y .



A - 3 M O N I T O R I N G W E L L C O N S T R U C T I O N

M o n i t o r i n g w e l l s M W - 1 0 1 , M W - 1 0 2 , M W - 1 0 3 and M W - 1 0 4 were
constructed using 2-inch ID, s chedule 40 PVC blank and s l o t t e d
casing (0.010 s l o t s ) that was t h o r o u g h l y steam cleaned on-site
pr ior t o i n s t a l l a t i o n . B r a i n a r d - K i l m a n f l u s h - j o i n t - t h r e a d e d
casing with V i t o n 0-rings or T e f l o n t a p e was used in all w e l l s .
T h r e a d e d PVC bottom caps and s t a i n l e s s steel c en t ra l i z e r s were
at tached to each casing string. The d e s ign of each casing s t r ing
as determined by the f i e l d h y d r o g e o l o g i s t , and as based on the
continuous core s a m p l e l i t h o l o g i e s .

Each of the boreholes was d r i l l e d through a gravel interval
into an u n d e r l y i n g c lay unit of the N a v a r r o G r o u p , or "upper
T a y l o r M a r l " . I n w e l l s M W - 1 0 2 , M W - 1 0 3 a n d M W - 1 0 4 , t e n f e e t o f
s l o t t e d casing was p l a c e d to extend p a r t l y above and p a r t l y below
the water tab l e that was encountered dur ing d r i l l i n g . A water-
bearing zone was not encountered dur ing d r i l l i n g of M W - 1 0 1 ;
cons equent ly , t en f e e t o f s l o t t e d casing was p o s i t i o n e d o p p o s i t e
the dry gravel unit and the under ly ing c lay to monitor ground
water should it e v en tua l ly occur there.

Because the s o i l s at the MW-104 s i te were s t a b l e , the
moni tor ing well was constructed in the open boreho l e , a f t e r the
auger f l i g h t s were removed. U n s t a b l e ma t e r ia l s at the M W - 1 0 1 ,
M W - 1 0 2 and MW-103 sites neces s i tated the cons truc t ion of
monitoring w e l l s within the h o l l o w stem augers, with auger
f l i g h t s reaoved as annular mat er ia l s ( f i l t e r sand, b en toni t e
p e l l e t s ) were emplaced.

The 10-20 graded sand used for f i l t e r pack cons truct ion was
emplac ed in the borehole annulus to a level a p p r o x i m a t e l y three
f e e t above the top of the s l o t t e d casing. A p p r o x i m a t e l y two and
one-ha l f to f i v e f e e t of bentonite p e l l e t s were then p l a c e d on
t op o f th e f i l t e r pack. The d e p t h o f annular m a t e r i a l s wa s
v e r i f i e d with a weighted tape . The remaining annular space was
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f i l l e d with a c ement-bentoni t e grout ( a p p r o x i m a t e l y 2 to 5
perc«nt bentoni t e by dry weight c e m e n t ) . T h r e e to f o u r 94-pound
bags of T y p e I P o r t l a n d cement were used for each w e l l . L o c k a b l e
p r o t e c t i v e metal cas ings and six inch th i ck, six f o o t square
concrete p a d s were i n s t a l l e d at al l the moni tor ing w e l l s . K e y e d
l o c k s } were at tached to all wel l covers a f t e r the concrete p a d s
were c o m p l e t e d .

W e l l construct ion diagrams are contained in A p p e n d i x C and
summarized in T a b l e 2. Water well d r i l l e r s reports are pre sented
in A p p e n d i x 0.

A - 4 P L U G Q I N O O T E X I S T I N G W E L L 8

T h r e e p r e v i o u s l y i n s t a l l e d moni tor ing w e l l s d id not meet
current T e x a s Department o f H e a l t h moni tor ing wel l cons truct ion
g u i d e l i n e s and were t h e r e f o r e p l u g g e d and abandoned. T h e r e was
some c o n f u s i o n about p r o p e r well i d e n t i f i c a t i o n numbers of the
w e l l s to be p l u g g e d . For e x a m p l e , the well i d e n t i f i e d as number
3 on the map was l a b e l l e d number 2 at the well s i te and number 4
on the map was l a b e l l e d number 3 at the site. A c c o r d i n g to the
wel l numbers po s t ed on the C i t y o f San Marcos m a p , MFG supervi s ed
the p l u g g i n g of w e l l s IB, 3 and 4.

The water l e v e l s and to tal d e p t h s of each w e l l , were
measured pr ior to abandonment. The f i r s t s t e p was to break up
the concrete p a d s with a s l e d g e hammer. The d r i l l rig was then
moved onto the well site and the casing was extracted f r o m the
borehole.

A p p r o x i m a t e l y 34 and 32 f e e t of f o u r inch diameter T r i - L o c
PVC casing were p u l l e d f r o m well sites IB and 4, r e s p e c t i v e l y .
The casing was ea s i ly l i f t e d f r om the boreholes and there was no
evidence of a borehole seal (cement or bentoni t e) in the annulus
of e i ther w e l l . A f i v e - f o o t section of screen (.01 inch s l o t t e d
c a s i n g ) was present at the base of each of the two wel l casing
s t r ing s . A f t e r removal of the cas ing, the borehole s were reamed
to a d e p t h equal to the amount of casing removed with 7-7/8 inch



h o l l o w stem augers f l i g h t s . A small amount of c layey sand mixed
with pea grave l , which was thought to be f i l t e r pack m a t e r i a l ,
was l i f t e d f r o m well 4. T h e r e did not a p p e a r to be any f i l t e r
pack mater ia l in wel l IB.

A p p r o x i m a t e l y th ir ty f e e t o f two inch, s o lvent-we lded PVC
bel l-end casing was p u l l e d f rom well 3. The screened interval
cons i s t ed of circular hole s d r i l l e d in the bot tom 10 f e e t of the
blank casing at 0.5 f o o t intervals . The annulus did contain a
f i l t e r pack and appeared to be grouted to the s u r f a c e .

A f t e r the well casings were removed, T y p e I Por t land cement
was pumped through the auger f l i g h t s into the old wel l borings.
In order to obtain a continuous s ea l , the auger f l i g h t s were
removed as the cement level rose f r o m the base of the hole to the
sur face . The cement in the p l u g g e d borings subsequently s e t t l ed
to a level about two and a h a l f f e e t below ground s u r f a c e and the
remainder of the hole was f i l l e d with c lay soil to the s u r f a c e .
Each boring required a p p r o x i m a t e l y f o u r 94-pound bags of cement
mixed t the ratio of about 6 g a l l o n s per bag.

A - 5 M O N I T O R I N G W E L L D E V E L O P M E N T

Three of the f o u r monitoring w e l l s c o m p l e t e d at the C i t y of
San Marcos L a n d f i l l were developed by using a Brainard-Kilman 1-
1/4 inch PVC hand pump. The f o u r t h w e l l , K W - 1 0 1 , was dry.
Tempera tur e , pH, s p e c i f i c conductance, odor and visual appearanc e
were p e r i o d i c a l l y monitored during the deve lopment process. The
w e l l s were purged until these parameters appeared to s t a b i l i z e .
W i t h the e x c ep t i on o f well M W - 1 0 2 , the w e l l s pumped c on t inuou s ly .
W e l l M W - 1 0 2 pumped dry a p p r o x i m a t e l y every f i v e g a l l o n s and
subsequently took 30 minutes to recover. An organic odor was
detec ted during the deve lopment o f each w e l l . W e l l d e v e l o p m e n t
records are contained in A p p e n d i x E-l.
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A - 6 G R O U N D - W A T E R S A M P L I N G A N D A N A L Y S I S

As mentioned above, on ly three o f the f o u r w e l l s c o m p l e t e d
a t t h e C i t y o f San Marcos l a n d f i l l contained water. W e l l s MW-
102, M W - 1 0 3 and M W - 1 0 4 were s a m p l e d for ground-water q u a l i t y
a n a l y s i s . C o m p l e t e d ground-water s a m p l i n g f o r m s are contained in
A p p e n d i x E.

Equipment used dur ing the s a m p l i n g process was cleaned pr i or
to the commencement of s a m p l i n g , and between each moni tor ing we l l
l o ca t i on . The water level probe and weighted t a p e were rinsed
with de ionized water between each wel l l o ca t i on . The ba i l er s
were cleaned with a non-pho spha t e s oap s o l u t i o n , rinsed with
p o t a b l e water and then given a f i n a l rinse with d e i o n i z e d water.
The wire cable used to lower the ba i l e r s was t h o r o u g h l y rinsed
with d e i on iz ed water between each s a m p l i n g locat ion.

A f t e r the well was opened and a l l owed a few minutes to
equ i l i bra t e with a tmospher i c pre s sure , the water level was
measured to the nearest 0.01 f e e t with the water level probe and
the t o ta l d e p t h o f each wel l measured. U s i n g these measurements ,
the volume of water in the well cas ing was c a l c u l a t e d . The we l l
was then purged with a pr e c l eaned 1-1/2 inch T e f l o n ba i l er .

T e m p e r a t u r e , pH, s p e c i f i c conductance, odor and visual
appearance were monitored during the purg ing process. The w e l l s
and wore purged until a p p r o x i m a t e l y three well volumes were
removed; i f the f i e l d parameters had s t a b i l i z e d a f t e r three wel l
casing volumes had been purged (as was the case for all three
w e l l s sampled during this i n v e s t i g a t i o n ) the well was s a m p l e d .
Ground-water s ampl e s were c o l l e c t e d using a T e f l o n ba i l er and
tran s f e rr ed d i r e c t l y to the a p p r o p r i a t e s a m p l e container. Due to
an equipment m a l f u n c t i o n , s ampl e s c o l l e c t e d for trace metal
analy s i s could not be f i l t e r e d and were ana lyz ed for on a to ta l
basis.



S a m p l e containers and pre s ervat ive s were s u p p l i e d by' the^ana ly t i ca l laboratory. The f o l l o w i n g containers and pr e s e rva t i on
techniques were used for each suite of analyses:

1) V o l a t i l e organics: two 40 mL g l a s s with T e f l o n l ined
s eptum in cap , no preservat ive;

2) T o t a l Organic Carbon: f o u r 500 mL p l a s t i c , s u l f u r i c
acid pre s ervat ive;

3) M e t a l s : one 500 mL p l a s t i c , nitric acid pre s ervat ive;
and

4) General chemistry: one 1 l i t e r p l a s t i c , no
preservative.

F i e l d qua l i ty assurance ( Q A ) sampl e s included a t r i p blank
and a f i e l d b lank (equipment r i n s a t e ) . D e t a i l s o f f i e l d q u a l i t y
assurance procedures and an evaluation of QA laboratory re sul t s
are contained in A p p e n d i x B. S a m p l e containers were l a b e l e d at
the re spec t ive well l o ca t ion using a permanent marker, and were
p r o m p t l y t r a n s f e r r e d to ice chests for shipment to the
laboratory. C h a i n - o f - c u s t o d y f orms ( A p p e n d i x F ) were c o m p l e t e d
at the time of s a m p l e c o l l e c t i o n and signed by the a p p r o p r i a t e
personnel when the cus tody of s a m p l e s changed.

A n a l y s e s of the ground-water sample s were p e r f o r m e d by
N a t i o n a l Environmental T e s t i n g , I n c . ( N E T ) o f A u s t i n , T e x a s .
Ground-water chemistry data are contained in A p p e n d i x F and are
summarized in T a b l e 4.

X - 7 H Y D R A U L I C T E S T I N G

I n - s i t u hydraul i c t e s t s ( s l u g t e s t s ) were p e r f o r m e d in
monitoring w e l l s M W - 1 0 2 , MW-103 and MW-104 . A s lug test cons i s t s
of " ins tantaneous ly" rai s ing or lowering the water level in a
w e l l , and then moni tor ing the recovery of the water level through
time. The small well d iameter and r e l a t i v e l y short column of
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water present in each wel l n e c e s s i ta t ed the use <pf a d e i on i z ed
water s lug rather than a s o l i d s lug . C o n s e q u e n t l y , the s l u g
t e s t s a t the San Marcos L a n d f i l l consi s ted o f r a p i d l y in troduc ing
2.5 g a l l o n s of de ionized water into each w e l l .

A Geokon model 4500 S V - 5 0 vibrating-wire pres sure transducer
with cin op era t ing range of 50 psi was used to measure changes in
water l e v e l s in the w e l l s during the s l ug t e s t s . The transducer
a c t u a l l y measures variations in pressure due to the changing
water l ev e l s . The pressure readings are converted to f e e t of
water (above the t ransducer) and recorded by a C a m p b e l l
S c i e n t i f i c model CR-10 da ta logger . The d a t a l o g g e r was programed
to record the water l e v e l s at 2-second interval s during the f i r s t
two minutes of the te s t . The recording interval g r a d u a l l y
increased to three minutes near the end of the te s t . Due to the
h i g h l y permeable nature of the water-bearing units at the San
Marcos; L a n d f i l l , the s l ug t e s t s were very r a p i d ; the longes t one
l a s t i n g 300 seconds.

Prior to the start of a t e s t , the water level and t o ta l
d e p t h of the well were measured. The pressure transducer was
then secured in the well at a d e p t h below the water l eve l . The
water level probe, the transducer and transducer cable were all
rinsed with de ionized water prior to and between each s l u g te s t .
B e f o r e the start of each t e s t , 10 to 15 minutes were a l lowed for
water l eve l s to a d j u s t to the d i sp la c ement caused by the
transducer and cable, and for the transducer to equi l i bra t e to
the ambient water temperature. W a t e r l e v e l s were monitored both
m a n u a l l y and with the CR-10 several times to c o n f i r m that s t a t i c
condi t ions existed.

As the data were c o l l e c t e d , the water l ev e l s recorded by
the CR-10 were examined to monitor the progress of the test.
Manual water level measurements were also taken during the test
to c o n f i r m the transducer readings . The s lug- in test was
t erminated when the CR-10 r ead ing exhib i t ed a value wi th in 90



percent of the in i t ia l s t a t i c water l e y e l .

The data c o l l e c t e d by the CR-10 were stored in the memory of
the d a t a l o g g e r and t r a n s f e r r e d to a ca s s e t t e t a p e in the f i e l d .
Data f r o m the ca s s e t t e t a p e were subsequently t r a n s f e r r e d to an
o f f i c e computer f or data ana ly s i s . The data sets ar e converted
to comma-del ineated ASCII format and imported to a sp e c ia l LOTUS
1-2-3 worksheet for rapid c a l c u l a t i o n and graphi ca l p r e s e n t a t i o n .

Because the three San Marcos monitoring w e l l s were screened
in u n c o n f i n e d water-bearing unit s , s l ug test r e su l t s were
a n a l y z e d by the me thodo l ogy deve l oped by Bouwer and Rice ( 1 9 7 6 )
f o r u n c o n f i n e d a q u i f e r s . T o a l l o w f o r water level f l u c t u a t i o n
wi th in the screened interval in the we l l during the t e s t s , the
f o l l o w i n g correction was made to inc lude the p o r o s i t y of the
gravel pack in the cross-sectional area of the wel l (Bouwer and
Rice 1 9 7 6 ) :

R . - [ r e
2 - i - n ( r w

2 - r e
2 ) ] ° ' 5

where:
R c » e f f e c t i v e radius o f the w e l l , i n c l u d i n g gravel

pack p o r o s i t y ;
re =» radius of the well screen;
n - poro s i ty of the gravel pack; and
ru - radius of the bore hole.H

The poros i ty of the gravel pack was assumed to be 0.30 for
the above equation. The ini t ial ca l cu la t ed conduc t iv i ty values ,
which assumed an eight-inch diameter borehole, seemed low for the
type of water-bearing strata encountered ( g r a v e l ) at the l a n d f i l l
s ite. A f t e r reviewing the well c o m p l e t i o n and boring log f o r m s ,
it seemed apparent that the annulus of the boreholes could be
larger than 8 inches due to caving and wash out of the gravel.
The c onduc t iv i t i e s were recalculated assuming a 12 inch d iamet er
borehole.
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A p p e n d ! * H contains p r i n t o u t s of the LOTUS 1-2-3 workshee t s ,
data graphs showing s t r a i g h t - l i n e f i t s , and computer p r i n t o u t s o f
t h e method c a l c u l a t i o n s which i l l u s t r a t e th e a p p l i c a b l e f o r m u l a s ,
d e f i n e the input var iab l e s , and d i s p l a y the input value s and
s o l u t i o n s . T h e c a l c u l a t e d hor izontal h y d r a u l i c c o n d u c t i v i t i e s
for both 8 and 12 inch boreholes are summarized in T a b l e 5.
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N A T I O N A LE N V I R O N M E N T A L. T E S T I N G , I N C .
N E T G u l f Coast I n c .A u s t i n Divis ion2621-130 R i d g e p o i n t DriveA u s t i n , TX 78754
T e l : ( 5 1 2 ) 928-8905F a x : ( 5 1 2 ) 9 2 8 - 3 2 0 8

A N A L Y T I C A L R E P O R T F o r m e r l y : A q u a l a b , I n c .

Eric Pas t orM c C U L L E Y , F R I C K & O I L M A N5818 Balcone s Or., Ste 202A u s t i n T X 78731

S A M P L E D E S C R I P T I O N : M W - 1 0 2
Date T a k e n : 10-03-89

A l k a l i n i t y , B i c a r b . ( C a C 0 3 )A l k a l i n i t y , Carb. ( C a C 0 3 )A l k a l i n i t y , T o t a l ( C a C 0 3 )A l k a l i n i t y , P h e n o l . ( C a C 0 3 )A n i o n / C a t i o n BalanceC h l o r i d eC o n d u c t i v i t yF l u o r i d eH a r d n e s s , T o t a l ( C a C 0 3 )N i t r o g e n , N i t r a t ePHS o l i d s , D i s s o l v e dS u l f a t eTOC aTOC bTOC cTOC dA r s e n i cBariumCadmiumC a l c i u mChromium, T o t a lC o p p e rI r o nLeadMagnes iumMangane s eMercuryPota s s i um

11-08-89
S A M P L E N O : 4 5 2 2 8
C i t y o f S a n Marcos

Date Received: 10-05-89

640. m g / L<1. m g / L640. m g / Lm g / L2.6478.2 ,830.0.5432.0.286.81,570.183.15.14.14.14.0.018<0.5<0.005256.<0.005<0.0053.3<0.0529.71.74<0.00067.9

m g / Lumhos / cmm g / Lm g / Lm g / Lunit sm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / L

P a m J u p e , M a n a g e rA u s t i n Div i s i on



NE1T N A T I O N A LE N V I R O N M E N T A LT E S T I N G , I N C .
NET Gul f Coast Inc.A u s t i n Division2621-130 R i d g e p o i n t DriveA u s t i n , TX 78754
T d : ( 5 1 2 ) 928-8905Fax ( 5 1 2 ) 928-3208

A N A L Y T I C A L REPORT Former ly: A q u a l a b , I n c .

Eric Pas t orM c C U L L E Y , F R I C K & O I L M A N5818 Balcones Dr., Ste 202A u s t i n TX 78731

S A M P L E D E S C R I P T I O N : M W - 1 0 2
Date Taken: 10-03-89

11-08-89
S A M P L E N O : 4 5 2 2 8
C i t y o f San Marcos

Date Received: 10-05-89

S e l e n i u mS i l v e rS o d i u mZ i n c
<0.005<0.005302.<0.005

m g / Lm g / Lm g / Lm g / L

Pam J u p e , ManagerA u s t i n Divi s ion
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N A T I O N A LE N V I R O N M E N T A LT E S T I N G , I N C .
N E T G u l f Gout Inc.A u s t i n Div i s i on2621-130 R i d g e p o i n t DriveA u s t i n , TX 78754
T e l : ( 5 1 2 ) 928-8905F a x ( 5 1 2 ) 928-3208

A N A L Y T I C A L REPORT F o r m e r l y : A q u a l a b , I n c

Eric P a s t o rM C C U L L E Y , F R I C K & O I L M A N5818 Balcones Dr., Ste 202A u s t i n T X 78731

S A M P L E D E S C R I P T I O N : M W - 1 0 2
Date T a k e n : 10-03-89

11-08-89
S A M P L E N O : 4 5 2 2 8
C i t y o f San Marcos

Date Received: 10-05-89
M E T H O D 8240 V O L A T I L E S

<10.0<10.0
A c r o l e i nA c r y l o n i t r i l eBenzene 1.6Bromodich loromethane <1.0B r o m o f o r m <1.0Bromonethane <20.0Carbon t e t r a c h l o r i d e <1.0C h l o r o b e n z e n e 3.8C h l o r o e t h a n e <20.02 - C h l o r o e t h y l v i n y l ether <1.0C h l o r o f o r m <1.0C h l o r o m e t h a n e <20.0Dibromoch lorome thane <1.01 . 2 - D i c h l o r o b e n z e n e 1.01 . 3 - D i c h l o r o b e n z e n e 8.91.4-Dich lorobenzene <1.01, l - D i c h l o r o e t h a n e 2.01 , 2 - D i c h l o r o e t h a n e <1.01.1-Dichloroe thene <1.0trans-l-2-Dichloroe thene <1.01 . 2 - D i c h l o r o p r o p a n e <1.0c i s - 1 , 3 - D i c h l o r o p r o p e n e <1.0t ran s-1 ,3-Dich l oropropene <1.0Ethyl benzene <1.0M e t h y l e n e ch lor ide <5.01 , 1 , 2 , 2 - T e t r a c h l o r o e t h a n e <1.0T e t r a c h l o r o e t h e n e <1.0T o l u e n e <1.01 , 1 , 1 - T r i c h l o r o e t h a n e <1.0

u g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / L
P a m J u p e , ManagerA u s t i n Divi s i on



N E 5 T N A T I O N A LE N V I R O N M E N T A LT E S T I N G , I N C .
N E T G u l f Coast I n c .A u s t i n Divis ion2621-130 R l d g e p o i n t DriveA u s t i n , TX 78754
T e l : ( 5 1 2 ) 928-8905Tax: ( 5 1 2 ) 928-3206

A N A L Y T I C A L REPORT F o r m e r l y ; A q u a l a b , I n c .

Eric P a s t o rM c C U L L E Y , F R I C K & G I L M A N5818 Balcones Dr., Ste 202A u s t i n T X 78731
S A M P L E D E S C R I P T I O N : M W - 1 0 2
Date T a k e n : 10-03-89

11-08-89
S A M P L E N O : 45228
C i t y o f S a n Marcos

Date Received: 10-05-89

M E T H O D 8240 V O I A T I L E S1 , 1 , 2 - T r i c h l o r o e t h a n e <1.0T r i c h l o r o e t h e n e <1.0T r i c h l o r o f l u o r o m e t h a n e <1.0vinyl c h l o r i d e <20.0
u g / Lu g / Lu g / Lu g / L

P a m J u p e , ManagerA u s t i n Divi s i on
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N A T I O N A Lr - M \ / m < M U h j r - M T A 1E N V I R O N M E N T A LT E S T I N G I N C1 C O I I I X V J , M N U .

N E T G u l f Coast I n c .A u s t i n Division2621-130 R l d g e p o i n t DriveAust in, TX 78754
T e l : ( 5 1 2 ) 928-8905F a x - ( 5 1 2 ) 928-3208

A N A L Y T I C A L REPORT F o r m e r l y : A q u a l a b , I n c .

Eric Pas t orM c C U L L E Y , F R I C K & O I L M A N5818 Balcones Dr., Ste 202A u s t i n TX 78731

S A M P L E D E S C R I P T I O N : M W - 1 0 2
Date T a k e n : 10-03-89

11-08-89
S A M P L E N O : 45228
C i t y o f S a n Marcos

Date Received: 10-05-89

M I S C E L L A N E O U S O R G A N I C S1,1-Oxybi s e thane *10.c i s - l , 2 - D i c h l o r o e t h e n e 6.2 u g / Lu g / L

*Value based upon an assumed reponse f a c t o r of 1.

P a m J u p e , M a n a g e rA u s t i n Divi s i on



N E T N A T I O N A LE N V I R O N M E N T A L| . T E S T I N G , I N C .
NET G u l f Coast. Inc.A u s t i n Oiviaion2621-130 R l d g e p o i n t DriveA u s t i n . TX 78754
T e l : ( 5 1 2 ) 928-8905F a x - ( 5 1 2 ) 928-3208

A N A L Y T I C A L REPORT F o r m e r l y ; A q u a l a b , I n c

Eric P a s t o rM C C U L L E Y , F R I C K & O I L M A N5818 Balcones D r . , Ste 202A u s t i n T X 78731

S A M P L E D E S C R I P T I O N : M W - 1 0 3
Date T a k e n : 10-03-89

11-08-89
S A M P L E N O : 4 5 2 2 9
C i t y o f S a n Marcos

Date Received: 10-05-89

A l k a l i n i t y , B i c a r b . ( C a C 0 3 ) 560.A l k a l i n i t y , Carb. ( C a C 0 3 ) <1 .A l k a l i n i t y , T o t a l ( C a C 0 3 ) 560.A l k a l i n i t y , P h e n o l . ( C a C O 3 ) < i .A n i o n / C a t i o n Balance 8.3C h l o r i d e 1,020.C o n d u c t i v i t y 4,640.F l u o r i d e 0.4H a r d n e s s , T o t a l ( C a C 0 3 ) 1,400.N i t r o g e n , N i t r a t e 0.40pH 6.7S o l i d s , Dis so lved 2,600.S u l f a t e 667.TOC a 12.TOC b 11.TOC c 11.TOC d 11.A r s e n i c <0.005Barium <0.5Cadmium <0.005C a l c i u m 756.Chromium, T o t a l 0.010C o p p e r 0.009I r o n 0.32Lead <0.05Magnes ium 62.Mangane s e 4.32Mercury 0.0011P o t a s s i u m 4.2

m g / Lm g / Lm g / Lm g / L%m g / Lumhos / cmm g / Lm g / Lm g / Lunit sm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / L
Pam J u p e , ManagerA u s t i n Divi s i on
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N A T I O N A LE N V I R O N M E N T A L. T E S T I N G , I N C .
N E T G u l f Coast I n c .A u s t i n Division2621-130 R i d g e p o i n t DriveA u s t i n . T X 78754
T e l : ( 5 1 2 ) 928-8905F a x : ( 5 1 2 ) 9 2 8 - 3 2 0 8

A N A L Y T I C A L REPORT F o r m e r l y : A q u a l a b , I n c .

Eric Pas torM c C U L L E Y , F R I C K & G I L M A N5818 Balcones Dr., Ste 202A u s t i n T X 78731

S A M P L E D E S C R I P T I O N : M W - 1 0 3
Date T a k c ' . n : 10-03-89

S e l e n i u mS i l v e rS o d i u mZ i n c

11-08-89
S A M P L E N O : 4 5 2 2 9
C i t y o f S a n Marcos

Date Received: 10-05-89

<0.005<0.005475.<0.005

m g / Lm g / Lm g / Lm g / L

Pam J u p e , ManagerA u s t i n Div i s i on



N E T N A T I O N A LE N V I R O N M E N T A LI . T E S T I N G , I N C .
N E T G u l f Coast I n c .A u s t i n Division2621-130 R i d g e p o i n t DriveA u s t i n , T X 78754
T e l : ( 5 1 2 ) 928-8905F a x : ( 5 1 2 ) 9 2 8 - 3 2 0 8

A N A L Y T I C A L REPORT F o r m e r l y . A q u a l a b , I n c .

Eric Pas t orM C C U L L E Y , TRICK & G I L M A N5818 Balcones Or., Ste 202A u s t i n T X 78731

S A M P L E D E S C R I P T I O N : M W - 1 0 3
Date T a k e n : 10-03-89

11-08-89
S A M P L E N O : 4 5 2 2 9
C i t y o f San Marcos

Date Received: 10-05-89
M E T H O D 8240 V O L A T I L E SA c r o l e i n <10.0A c r y l o n i t r i l e <10.0Benzene <1.0Bromodich loromethane <1.0Bromoform <1.0Bromomethane < 2 0.0Carbon t e t r a c h l o r i d e <l.OC h l o r o b e n z e n e <1.0C h l o r o e t h a n e <20.02 - C h l o r o e t h y l v i n y l ether <1.0C h l o r o f o r m <1.0C h l o r o m e t h a n e < 2 0.0Dibromochloromethane <1.01.2-Dich lorobenzene <1.01.3-Dichlorobenzene 1.61.4-Dichlorobenzene <1.01.1-Dichloroe thane 3.11.2-Dichloroe thane <1.01.1-Dichloroethene <l.0trans-l-2-Dichloroethene <i.o1 . 2 - D i c h l o r o p r o p a n e <i.bcis-1 ,3-Dich loropropene <1.0trans-1 ,3-Dich loropropene <1.0Ethyl benzene <1.0M e t h y l e n e ch lor ide <5.01 , 1 , 2 , 2 - T e t r a c h l o r o e t h a n e <1.0T e t r a c h l o r o e t h e n e 2.9T o l u e n e <1.01 , 1 , 1 - T r i c h l o r o e t h a n e <1.0

u g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / L
Pam J u p e , ManagerA u s t i n Div i s i on
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N A T I O N A LE N V I R O N M E N T A L. T E S T I N G , I N C .
N E T G u l f Cowt, I n c .A u s t i n Divis ion2621-130 R i d g e p o i n t DriveA u s t i n . TX 78754
T e l : ( 5 1 2 ) 928-8905Fax (512) 928-3208

A N A L Y T I C A L REPORT F o r m e r l y : A q u a l a b , I n c .

Eric Pas t orM c C U L L E Y , TRICK & G I L M A N5818 Balcones Dr., Ste 202A u s t i n T X 78731

S A M P L E D E S C R I P T I O N :
Date T a k e n : 10-03-89

M W - 1 0 3

11-08-89
S A M P L E N O : 4 5 2 2 9
C i t y o f S a n Marcos

Date Received: 10-05-89

M E T H O D 8240 V O L A T I L E S1 , 1 , 2 - T r i c h l o r o e t h a n e <l.OT r i c h l o r o e t h e n e 2.6T r i c h l o r o f l u o r o m e t h a n e <1.0V i n y l c h l o r i d e <20.0
u g / Lu g / Lu g / Lu g / L

P a m J u p e , ManagerA u s t i n Divi s ion



N E T N A T I O N A LE N V I R O N M E N T A LT E S T I N G , I N C .
N E T G u l f Cocat. I n c .A u s t i n Div i s i on2621-130 R i d g e p o i n t DriveA u s t i n , TX 78754
T e l : ( 5 1 2 ) 9 2 8 - 8 9 0 5F a x ( 5 1 2 ) 928-3208

A N A L Y T I C A L REPORT Former ly: A q u a l a b , Inc .

Eric Pastor
M c C U L L E Y , F R I C K & O I L M A N5818 Balcones Dr., Ste 202A u s t i n TX 78731

S A M P L E D E S C R I P T I O N : M W - 1 0 3
Date T a k e n : 10-03-89

11-08-89
S A M P L E N O : 4 5 2 2 9
City o f San Marcos

Date Received: 10-05-89

M I S C E L L A N E O U S O R G A N I C Sc i s - l , 2 - D i c h l o r o e t h e n e 21.3 u g / L

Pam J u p e , ManagerA u s t i n Divi s ion
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N A T I O N A LE N V I R O N M E N T A L. T E S T I N G , I N C .
NET Quit Cowt, inc.A u s t i n Divis ion2621-130 R l d g e p o i n t DriveA u s t i n . TX 78754
T e l : ( 5 1 2 ) 928-8905F a x : ( 5 1 2 ) 9 2 8 - 3 2 0 6

A N A L Y T I C A L R E P O R T Former ly: A q u a l a b , I n c .

Eric Pas torM c C U L L E Y , F R I C K & O I L M A N5818 Balcones Dr., Ste 202A u s t i n T X 78731

S A M P L E D E S C R I P T I O N : M W - 1 0 4
Date T a k e n : 10-03-89

A l k a l i n i t y , B i c a r b . ( C a C 0 3 )A l k a l i n i t y , Carb. ( C a C 0 3 )A l k a l i n i t y , T o t a l ( C a C 0 3 )A l k a l i n i t y , P h e n o l . ( C a C 0 3 )A n i o n / C a t i o n BalanceC h l o r i d eC o n d u c t i v i t yF l u o r i d eH a r d n e s s , T o t a l ( C a C 0 3 )N i t r o g e n , N i t r a t epHS o l i d s , D i s s o l v e dS u l f a t eTOC aTOC bTOC C
TOC dA r s e n i cBariumCadmiumCalc iumChromium, T o t a lC o p p e rI r o nLeadMagnes iumM a n g a n e s eMercuryPota s s i um

11-13-89
S A M P L E N O : 45230
C i t y o f S a n Marcos

Date Received: 10-05-89

434. m g / L<1. m g / L434. m g / Lm g / L
35.1326.2,200.
0.3244.2.317.01,200.
239.4.4.5.5.<0.005<0.50.016
704.<0.0050.0080.27<0.0523.40.791<0.00062.6

m g / Lumho s / cmm g / Lm g / Lm g / Lunit sm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / L
Pam J u p e , ManagerA u s t i n Divi s i on



N E T N A T I O N A LE N V I R O N M E N T A LT E S T I N G , I N C .
N E T G u l f Coaat I n c .A u s t i n Divi s i on2621-130 R l d g e p o i n t DriveA u s t i n , TX 78754
T e l : ( 5 1 2 ) 928-8905F a x ( 5 1 2 ) 928-3206

A N A L Y T I C A L REPORT F o r m e r l y : A q u a l a b , I n c .

Eric Pas t orM c C U L L E Y , F R I C K & G I L M A N5818 Balcones Dr., Ste 202A u s t i n T X 78731

S A M P L E D E S C R I P T I O N : M W - 1 0 4
Date T a k e n : 10-03-89

11-13-89
S A M P L E N O : 4 5 2 3 0
City of San Marcos

Date Received: 10-05-89

S e l e n i u mS i l v e rS o d i u mZ i n c

<0.005<0.005227.<0.005

m g / Li n g / Lm g / Lm g / L

P a m J u p e , ManagerA u s t i n Div i s i on
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N A T I O N A LE N V I R O N M E N T A LT E S T I N G , I N C .
N E T G u l f Coast, I n c .A u s t i n D i v i s i o n2621-130 R i d g e p o i n t DriveA u s t i n , TX 78754
T e l : ( 5 1 2 ) 928-8905F a x ( 5 1 2 ) 928-3208

A N A L Y T I C A L R E P O R T F o r m e r l y : A q u a l a b . I n c

Eric Pas t orM c C U L L E Y , F R I C K & O I L M A N5818 Balcone s Dr., Ste 202A u s t i n T X 78731

S A M P L E D E S C R I P T I O N : M W - 1 0 4
Date Tak«n: 10-03-89

11-13-89
S A M P L E N O : 4 5 2 3 0
C i t y o f S a n Marco s

Date Received: 10-05-89

M E T H O D 8240 V O L A T I L E S
<10.0<10.0A c r o l e i nA c r y l o r i i t r i l eBenzene <1.0Bromodi ch l orome thane <1.0Bromoform <1.0Bromomethane < 2 0.0Carbon t e t r a c h l o r i d e <1.0Chlorobenzene <1.0C h l o r o c i t h a n e <20.02 - C h l o r o e t h y l v i n y l ether <1.0C h l o r o f o r m <1.0C h l o r o m e t h a n e <20.0Dibromoch loromethane <1.01 .2-Dich l orob enzene <1.01 .3-Dich lorob enzene <1.01.4-Dichlorobenzene <1.01.1-Dichloroe thane 6.21 . 2 - D i c h l o r o e t h a n e <1.01.1-Dichloroethene <1.0t rans- l-2-Dichloroe thene <1.01 . 2 - D i c h l o r o p r o p a n e <1.0c i s - 1 , 3 - D i c h l o r o p r o p e n e <1.0trans-1 ,3-Dich loropropene <1.0Ethyl benzene <1.0M e t h y l e n e ch lor ide <5.01 , 1 , 2 , 2 - T e t r a c h l o r o e t h a n e <1.0T e t r a c h l o r o e t h e n e 9.4T o l u e n e <1.01 , 1 , 1 - T r i c h l o r o e t h a n e <1.0

u g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / L

P a m J u p e , ManagerA u s t i n Divi s i on



N E T N A T I O N A LE N V I R O N M E N T A LI T E S T I N G , I N C .
™ 4R

N E T G u l f Coast, I n cA u s t i n Division2621-130 R i d g e p o i n t DriveA u s t i n , TX 78754
T e l : ( 5 1 2 ) 928-8905Fax ( 5 1 2 ) 928-3208

A N A L Y T I C A L R E P O R T Former ly: A q u a l s b , I n c

Eric PastorM c C U L L E Y , F R I C K & O I L M A N5818 Balcones Dr., Ste 202A u s t i n T X 78731

S A M P L E D E S C R I P T I O N : MW-104
Date Taken: 10-03-89

11-13-89
S A M P L E N O : 45230
C i t y o f S a n Marcos

Date Received: 10-05-89
M E T H O D 8240 V O L A T I L E S1 , 1 , 2 - T r i c h l o r o e t h a n e <1.0T r i c h l o r o e t h e n e 1.2T r i c h l o r o f l u o r o m e t h a n e <1.0V i n y l c h l o r id e <20.0

u g / Lu g / Lu g / Lu g / L

P a m J u p e , ManagerA u s t i n Div i s i on
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N A T I O N A LE N V I R O N M E N T A LT E S T I N G , I N C .
N E T G u l f Coast, I n cA u s t i n Divi s i on2621-13O R l d g e p o i n t DriveA u s t i n , TX 78754
T e l : ( 5 1 2 ) 928-8905F a x ( 5 1 2 ) 928-3208

A N A L Y T I C A L R E P O R T F o r m e r l y : A q u a l a b , I n c

Eric Pas t orM c C U L L E Y , F R I C K & O I L M A N5818 Balcones Dr., Ste 202A u s t i n T X 78731

S A M P L E D E S C R I P T I O N : MW-104
Date T a k e n : 10-03-89

11-08-89
S A M P L E N O : 4 5 2 3 0
C i t y o f S a n Marcos

Date Received: 10-05-89
M I S C E L L A N E O U S O R G A N I C Sc i s - l , 2 - D i c h l o r o e t h e n e 9.4 u g / L

P a m J u p e , ManagerA u s t i n Divi s i on



N E T N A T I O N A LE N V I R O N M E N T A LT E S T I N G , I N C .
N E T G u l f Gout Inc.A u s t i n O l v i a i o n2621-130 R i d g « p o i n t DriveA u s t i n , T X 78754
T e l : ( 5 1 2 ) 928-8905F a x : ( 5 1 2 ) 9 2 8 - 3 2 0 8

A N A L Y T I C A L R E P O R T Former ly: A q u a l a b , I n c .

Eric P a s t o rM c C U L L E Y , F R I C K & O I L M A N5818 Balcone s Dr. , Ste 202A u s t i n T X 78731

S A M P L E D E S C R I P T I O N : T r i p Blank
Date T a k e n : 10-04-89

11-08-89
S A M P L E N O : 45231
City o f S a n Marcos

Date Received: 10-05-89
M E T H O D 8240 V O L A T I L E SA c r o l e i n <10.0A c r y l o n i t r i l e <10.0Benzene <1.0Bromodi ch l orome thane <1.0B r o m o f o n n <1.0Bromomethane <20.0Carbon t e t r a c h l o r i d e <1.0C h l o r o b e n z e n e <1.0C h l o r o e t h a n e <2Q.O2 - C h l o r o e t h y l v i n y l ether <1.0C h l o r o f o r m <1.0C h l o r o m e t h a n e <20.0D i b r o m o c h l o r o m e t h a n e <1.01 . 2 - D i c h l o r o b e n z e n e <1.01.3-Dich lorob enzene <1.01.4-Dich l orob enz ene <1.01 .1-Dich loro e thane <1.01 . 2 - D i c h l o r o e t h a n e <1.01.1-Dichloroe thene <1.0t ran s- l -2-Dich loro e th ene <1.01 . 2 - D i c h l o r o p r o p a n e <1.0c i s - l , 3 - D i c h l o r o p r o p e n e <1.0t r a n s - l , 3 - D i c h l o r o p r o p e n e <1.0E t h y l benzene <1.0M e t h y l e n e ch lor ide <5.01 , 1 , 2 , 2 - T e t r a c h l o r o e t h a n e <1.0T e t r a c h l o r o e t h e n e <1.0T o l u e n e <1.01 , 1 , 1 - T r i c h l o r o e t h a n e <1.0 s~*

u g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / L

P a m J u p e , ManagerA u s t i n Divi s ion
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N A T I O N A LE N V I R O N M E N T A L. T E S T I N G , I N C .
N E T G u l f Coast. I n c .A u s t i n Divi s ion2621-130 R i d g e p o i n t DriveA u s t i n , TX 78754
T e l : ( 5 1 2 ) 928-8905Pax (512) 928-3208

A N A L Y T I C A L R E P O R T F o r m e r l y : A q u a l a b , I n c .

Eric Pas t orM C C U L L E Y , F R I C K & O I L M A N5818 Balcones D r . , Ste 202A u s t i n T X 78731

S A M P L E D E S C R I P T I O N : T r i p Blank
Date T a k e n : 10-04-89

11-08-89
S A M P L E N O : 4 5 2 3 1
C i t y o f San Marcos

Date Received: 10-05-89

M E T H O D 8240 V O L A T I L E S1 , 1 , 2 - T r i c h l o r o e t h a n e <1.0T r i c h l o r o e t h e n e <1.0T r i c h l o r o f l u o r o m e t h a n e <1.0V i n y l c h l o r i d e <20.0
u g / Lu g / Lu g / Lu g / L

P a m . J u p e , M a n a g e rA u s t i n D i v i s i o n



N E T N A T I O N A LE N V I R O N M E N T A LT E S T I N G , I N C .
N E T G u l f Gout I n c .A u s t i n Division2621-130 R i d g e p o i n t DriveA u s t i n , TX 78754
T e l : ( 5 1 2 ) 928-8905Pax: (512) 928-3208

A N A L Y T I C A L R E P O R T F o r m e r l y : A q u a l a b , I n c

Eric P a s t o rM C C U L L E Y , F R I C K & O I L M A N5818 Balcone s Dr. , Ste 202A u s t i n T X 78731

S A M P L E D E S C R I P T I O N : S a m p l e Blank
Date T a k e n : 10-04-89

11-08-89
S A M P L E N O : 4 5 2 3 2
C i t y o f S a n Marcos

Date Received: 10-05-89
M E T H O D 8240 V O L A T I L E SA c r o l e i n <10.0A c r y l o n i t r i l e <10.0Benzene <1.0Bromodi ch l orome thane <1.0B r o m o f o r m <1.0Bromomethane <20.0Carbon t e t r a c h l o r i d e <1.0C h l o r o b e n z e n e <1.0C h l o r o e t h a n e <20.02 - C h l o r o e t h y l v i n y l ether <l.OC h l o r o f o r m <1.0C h l o r o m e t h a n e <20.0Dibromoch l orome thane <1.01 . 2 - D i c h l o r o b e n z e n e <1.01 . 3 - D i c h l o r o b e n z e n e <1.01.4-Dich lorob enzene <1.01.1-Dichloroethane <1.01.2-Dich l oro e thane <1.01.1-Dichloroe thene <1.0t rans- l-2-Dichloroe thene <1.01 . 2 - D i c h l o r o p r o p a n e <1.0c i s - l , 3 - D i c h l o r o p r o p e n e <1.0t r a n s - l , 3 - D i c h l o r o p r o p e n e <1.0Ethy l benzene <1.0M e t h y l e n e ch lor ide <5.01 , 1 , 2 , 2 - T e t r a c h l o r o e t h a n e <1.0T e t r a c h l o r o e t h e n e <1.0T o l u e n e <1.01 , 1 , 1 - T r i c h l o r o e t h a n e <1.0 ^

u g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / L
P a m J u p e , ManagerA u s t i n Divi s ion
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N A T I O N A LE N V I R O N M E N T A LT E S T I N G , I N C .
N E T G u l f Co«at I n cA u s t i n Divi s i on2621-130 R i d g e p o i n t OhveA u s t i n . T X 78754
T e l : ( 5 1 2 ) 928-8905F a x : ( 5 1 2 ) 9 2 8 - 3 2 0 8

A N A L Y T I C A L R E P O R T F o r m e r l y : A q u a l a b , I n c .

Eric P a s t o rM c C U L L E Y , F R I C K & G I L M A N5818 Balcone s Dr. , Ste 202A u s t i n T X 78731

S A M P L E D E S C R I P T I O N : S a m p l e Blank
Date T a k e n : 10-04-89

11-08-89
S A M P L E N O : 4 5 2 3 2
C i t y o f S a n Marco s

Date Received: 10-05-89
M E T H O D 8240 V O L A T I L E S1 , 1 , 2 - T r i c h l o r o e t h a n e <1.0T r i c h l o r o e t h e n e <1.0T r i c h l o r o f l u o r o m e t h a n e <1.0V i n y l c h l o r i d e <20.0

u g / Lu g / Lu g / Lu g / L

P a m J u p e , ManagerA u s t i n Divi s ion



C O M P R E H E N S I V E Q U A L I T Y C O N T R O L D A T A REPORT
F o r S a m p l e N u m b e r s 45228-45230

S A M P L E P A R A M E T E R % RPD S P K .R S L T . S P K .A M T . %REC.

4 5 2 3 0
4 5 2 3 0
4 5 2 3 0
4 5 2 3 0
4 5 2 3 0
4 5 2 3 4
45162
4 5 2 3 0
45258
4 5 2 2 8
45230
45114
4 5 2 3 0
4 5 2 3 0
4 5 2 3 0
44714
4 5 2 3 0
45230
45230
45614
45230
4 5 2 2 9
45230
45109
45230

A l k . Bicarb.
A l k . Garb.
A l k . T o t a l
A l k . Phenol
C l o r i d e
C o n d u c t i v i t y
F l u o r i d e
H a r d n e s s
N i t r a t e
DH

T D S
T O G
S u l f a t e
A r s e n i c
Ba,rivuu
Chromium
C a l c i u i f l
C a j d j j i y j a
Conner
Iron
Lead
Mancmesium
Manaanese
Mercurv
P o t a s s i u m

0.93
0.0

0.0

0.0

0.0
0.95

530.

426.

2.05
9.7
4.02

114.
769.
0.0427
1.73
45.7
496.
0.059
0.260
50.0
1.457
148.
5.76
0.0018
53.7

100.

100.

1.00
3.6
2.00

100.
500.
0.050
2.00
20.0
400.
0.050
0.250
40.0
1.500
100.
5.00
0.0020
50.0

96

100

100
100
91

99
106
85
86
88
87
86
101
112
97
86
99
90
102

% RPD cri ter ia for a c c e p t a b i l i t y =» +/- 20%% Recovery criteria for a c c e p t a b i l i t y » 75-125%
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C O M P R E H E N S I V E Q U A L I T Y C O N T R O L D A T A REPORT
F o r S a m p l e N u m b e r s 45228-45230

S A M P L E P A R A M E T E R % RPO S P K .R S L T . S P K .A M T . %REC.

4 5 2 2 8
45230
4 5 2 3 0
4 5 2 3 0

t

S e l e n i u m
S i l v e r
S o d i u m
Z i n c

0.050
0.357
428.
0.214

0.050
0.400
200.
0.200

100
89
101
197

•

% RPD cr i t er ia for a c c e p t a b i l i t y = +/~ 20%% Recovery cri teria for a c c e p t a b i l i t y = 75-125%
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ATTACHMENT 4
1990 CITY OF SAM MARCOS - DOCUMENTATION OP HELL INSTALLATION AHD

G R O U N D - H A T E R S A M P L I N G A H D A N A L Y S I S



M c C U L L E Y , P R I C K & O I L M A N , I N C .
C O N S U L T I N G M 1 g B A L C O N C S 0«rVB. S U I T E 2 0 3
H Y O H O L O G I S T S A U S T I N . T E X A S 7 » T J 1ANoceoux. su, June 12, 1990 - »"""•'"'

(MFG Project No. 90-3135)
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Mr. S t e p h e n Jenkins, P.E.
Director of Environment and EngineeringCity of San Marcos630 E. H o p k i n sSan Marcoii, Texas 78666

RE: Documentation of Well Ins ta l la t i on and Ground-Water Sampl ing and Analysis, Apri l-May 1990, City of San Marcos l a n d f i l l , Gary Job Corps Center, Caldwell County, Texas
Dear Mr. Jenkins:

W i t h this l e t t e r report, McCulley, Frick and Oilman, Inc. (MFG) is pleased to transmitdocumentation of well ins tal lat ion and ground-water sampling and analyses per formed in A p r i l -May, 1990. The work was per formed in accordance with our Work Plan and Cost Estimatedated Janu;iry 12, 1990, as recommended in the Ground-Water Assessment Report (MFG,December 1989) for the City of San Marcos l a n d f i l l near the Gary Job Corps Center. Attachedwith this l e t t e r are the f o l l o w i n g information and data: »
• hydrogeologk data location map showing the locations of the new wells and soilborings,
• soil boring logs for each dri l l ing location,
• well installation speci f ications and construction summaries,
• well construction diagrams (Texas Department of H e a l t h f o r m a t ) ,
• copies of S t a t e of Texas Well Reports sent to the Texas Water Commission,
• well development records,
• survey data,
• water level monitoring records,
• ground-water sampling records,
• sample chain-of-custody forms, and
• a summary table and laboratory reports of ground-water analyses and Q A / Q Cresults.

O T H E R O F F I C E S I N BOULDER. COLORADO A N D S A N F R A N C I S C O . C A L I F O R N I A



c
Mr. S t e v e n Jenkins, P.E.J u n e 12, 1990 .'Page Two of Four

S C O P E OF WORK
The d r i l l i n g program was completed on Apri l 19-20, 1990. Our Work Plan called for twonew monitoring wells up-gradient of the l a n d f i l l and one new monitoring well down-gradient ofthe l a n d f i l l The scope of work was modified during the drill ing operation due to the presenceof trash in borings up-gradient and down-gradient of the surveyed l a n d f i l l boundary. Also, asyou requested, an addit ional hole was drilled up-gradient of the l a n d f i l l in an at t empt to locateground water within the gravel terrace deposit
At the proposed up-gradient well location near the northeast corner of the City of SanMarcos landfill (Figure 1), trash (tin cans) was encountered in boring B-105A approximate ly 70f e e t east of the surveyed l a n d f i l l boundary line. There f or e , the dri l l ing rig was moved about 20f e e t fur ther away f rom the l a n d f i l l , and well MW-105 was installed.
At the proposed up-gradient well location along the northwest side of the l a n d f i l lboundary (Figure 1), the base of the gravel deposit (top of the Upper Taylor Marl) wasencountered at a d e p t h of approximate ly 30 fee t in boring B-106A. A f t e r leaving the hole openovernight, no water was observed in the hole. T h e r e f o r e , a new boring was completed at theapproximate location of the previous well #1A, where the base of the gravel was reported to.beat a d e p t h of 38 J f e e t The d e p t h of the base of the gravel at the new location wasapprox imate ly the same as in B-106A and again, saturated conditions were not encountered.T h e r e f o r e , well MW-106 was installed at the # LA location to detect saturation in the graveldeposit should it occur. B-106A was plugged with a Portland cement/bentoni te slurry.
At the proposed down-gradient well location near the southwest corner of the l a n d f i l lboundary, trash was encountered in three borings: B-107A, B-107B and B-107C (Figure 1). Theborings were completed along a transect roughly perpendicular to the l a n d f i l l boundary andnorth of the edge of the large drainage ditch. The trash encountered in the borings primarilyconsisted of building materials (concrete, wood, glass, metal, wire, wood f iber insulation andstucco). However, organic vapors up to 53 ppmv (as isobutylene) were noted in the B-107Cboring. As you requested, a new well was not installed down-gradient of the landfill at thislocation.
Well MW-105 was developed on April 24, 1990 and the new well and boring locationswere surveyed on April 30, 1990. Water levels in all of the monitoring wells were recorded onApri l 30 and May 5, 1990. Well MW-106 was dry each time, as was MW-101. The water levelin the gravel pit was surveyed on April 30, and measured again on May 5 from a s t a f f gageinstalled prior to the surveying.
Ground-water samples were collected f rom the monitoring wells containing water (MW-102, MW-103, MW-104 and MW-105) on Apri l 30, 1990 and submitted to the laboratory (NETG u l f Coast, Inc.) for analysis on May 1, 1990.
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S U M M A R Y O F F I N D I N G S
Base of Gravel

The elevation of the base of the gravel at the well MW-106 location 'a approximate ly 549f e e t AMSL, which is approx imat e ly 7-8 f e e t higher than pro j e c t ed based on information fromthe previous wells #1 and 4* LA ( F i g u r e 4, Ground-Water Assessment Report, MFG, December,1989). The elevation of the base of the gravel in well MW-105 (approx imat e ly 548 f e e t AMSL)is a p p r o x i m a t e l y 3-4 f e e t lower than previously pro j e c t ed
W a t e r Leveli

Comparison of the water levels measured on Apri l 30, 1990 with those measured inNovember oit 1989 ( F i g u r e 6, Ground-Water Assessment Report) indicates a general decline inwater levels, with the exception of well MW-102 in which the water level rose 0.64 f e e t Thewater level measurements indicated decl ines in wells MW-103 (1.91 f e e t ) and MW-104 (0.44f e e t ) and the gravel pit (1.05 f e e t ) . Compared to the April 30 measurements, the water levelsmeasured on May 5, 1990 revealed a rise in water levels in all of the wells ( f r o m 0.86 f e e t to0.17 f e e t ) and in the gravel pit (0.15 f e e t ) due to rainfall in the area.
A l t h o u g h the base of gravel elevations are approx imat e ly the same in wells MW-105 andMW-106, well MW-106 is dry. Ground-water f l o w in the western part of the s i te (south of MW-106) is toward the southeast while f l o w in the eastern part of the l a n d f i l l is toward thesouthwest. The variations in ground-water f l o w directions and the presence of water in wellMW-105 indicate that a s igni f i cant source of recharge to the gravel depos i t is present northeastof the l a n d f i l l , a p p a r e n t l y in the vicinity of H e m p h i l l Creek and other drainages along thecounty road bordering the property. Likewise, water in the gravel pit also provides a source ofrecharge to the gravel layer in the western part of the l a n d f i l l . Extrapolat ion of ground-waterelevation contours to the MW-106 location indicates that the elevation of ground water at MW-106 would be below the base of the gravel As observed, the northern extent of saturation inthe gravel deposi t is currently south of well MW-106.

G r o u n d - W a t e r Chemistry
In general, the same volatile organic compounds were detected in wells MW-102, MW-103 and MW-104 as before (October 3, 1989), but the concentrations were generally lower(Table 1). No new organic compounds were detected in the wells and no significant changes ingeneral chemistry or metal concentrations were observed. The sample f r om up-gradient wellMW-105, the only new well containing ground water, did not contain volat i l e organiccompounds, with the exception of U-dichlorobenzene, which was detected at a concentration of1.7 Mg/L. The presence of this compound probably r e f l e c t s the close proximity of the well MW-105 to landfill trash (encountered 20 f e e t away in the down-gradient direction in boring B-105A). The t r i c h l o r o f l u o r o m e t h a n e ( f r e o n ) detected in the f i e l d and trip blanks is a product of

laboratory contamination.
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In summary, the results of the ground-water analyses are consistent with previousf i n d i n g s and do not alter the preliminary conclusions drawn in the Ground- Water AssessmentReport (MFG, December, 1989). With the exception of the PCE concentration in the sampletaken f r om well MW-104 on October 3, 1989 (9.4 Mg/L). all volatile organic compoundconcentrations in samples collected from the existing monitoring wells are below the current(Federa l Drinking W a t e r S t a n d a r d s ) or proposed (Federal Register, May 22, 1989) maximumcontaminant levels.
The relative absence of volatile organic compounds in the sample f rom well MW-105suggests that the source of volatile organic compounds found in down-gradient wells is withinthe surveyed l a n d f i l l boundary, and not from a source northeast of the l a n d f i l l boundary.Likewise, due to the lack of saturation at MW-101 and MW-106, there is no current evidence ofa source or a pathway for ground-water contamination to the north of the l a n d f i l l boundary.However, the presence of a large above-ground diesel tank, the abundance of heavy equipmentand the evidence of s p i l l s associated with r e f u e l i n g and maintenance activities in the Gary JobCorps Center training area (which overlies part of the landfill) suggest the poss ibi l i ty ofcontamination sources in that area.
Drill ing and soil sampling at locations 105 and 107 (Figure 1) revealed the presence ofl a n d f i l l trash outside the surveyed l a n d f i l l boundaries. The trash encountered in B-105Asuggests that the l a n d f i l l boundary may be inaccurate in that area. The nature of the trashencountered at location 107 (primarily building materials), the distance away from the surveyedl a n d f i l l boundary (up to 170 f e e t ) , and the presence of high levels of organic vapors in theboreholes (up to S3 pprav as isobutylene) suggest that the l a n d f i l l trash disposed at the 107location may originate f r o m some of the unregulated industrial disposal activities of the GaryJob Corps Center or f r o m previous military disposal activities.
We appreciate the opportunity to work with the City of San Marcos. Please f e e l f r e e tocall if you have any questions.

Sincerely,
M c C U L L E Y , F R I C K A N D O I L M A N , I N C .

Bence V. CloseProject Ground- Water Hydrolog i s t

Douglas R. FrickPrincipal Hydrogeo log i s t

EnclosuresB V C / D R F / m m o
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P A R A M E T E R

D a t e S a m p l e d
S i m p l e Nunber

G E N E R A L C H E M I S T R Y
A l k a l i n i t y

C a l c i u *
C h l o r i d e

C o n d u c t i v i t y
Hardne s s

M a g n e s i u m
N i t n i t e - N i t r o g e n

p H
I ' o t a s s l u H

S o d i u M
S u l f a U

T o t a l Organic
Orbon ( T O C )

T o t i i l Di s s o lv ed
S o l i d s ( T O S )

CATION / AN I ON
B A L A N C E

^ C

T A B L E 1 . G R O U N D - W A T E R A N A L Y T I C A L R E S U L T S Page 1 o f 3

W E L L N U M B E R D R I N K I N G
U N I T S W A T E R R E F E R E N C E

M W - 1 0 2 M W - 1 0 3 MU-104 M V - 1 0 5 C R I T E R I A
30-Apr-90 30-Apr-90 30-Apr-90 30-Apr-90

50414 50415 50416 50417

(ng/L 548 554 460 508
as CaC03)

(mg/L) 245 340 233 192 na (5)
(ng/L) 404 852 328 124 300 (TOH)(6)

(unho s / ca) 2500 4100 2300 1460 na
(•g/L 328 96 * 256 216 na

u CaC03)
(•g/L) 29.6 42.6 18.5 17.6 . na
(mg/L) 1.42 0.83 7.12 3.19 10 ( T O H )

( u n i t s ) 6 .6 6.5 6.7 . 6 .7 7 (TOH)
(ng/L) 7.9 4.6 2.7 3.5 na
( • g / L ) 238 393 221 90.6 na

(•g/L) 219 47S 271 90 300 (TOH)
(•g/L) 66 113 51 60 na

(•g/L) 1560 2670 1410 900 1000 (TOH)

(X) 3.2 9.1 2.7 1.5
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W E L L N U M B E R D R I N K I N G
P A R A M E T E R U N I T S W A T E R R E F E R E N C E

M U - 1 0 2 M W - 1 0 3 H W - 1 0 4 H W - 1 0 S C R I T E R I A

M E T A L S

A r s e n i c
Barium

Catta i l*
Chrcnl in

C o p p e r
I r o n
Lead

Mangan*M

Mtrcury
S e l e n i m

S l l v t r
Z i n c

V O L A T I L E O R G A H I C S
Bcnztnc

Chl orobtiutM
1 . 2-dt chol oretenzmc
1 . 3-dl chol orobtnztn*

I . l - d 1 c h 1 o r c « t h a n «
( 1 . 1 - O C A )

T r i c h l o r o « t h « n e
( T C E )

T e t rachl oroethcne

( n > g / L )
( • n g / L )

( * / U
( M g / L )
( • n g / L )

( - j / U
( n g / L )
( n g / L )
(-g/D
( • g / L )
(^/D

( n g / L )

< u g / L )
( u « / L )
( U 9 / L )
( u g / L )
( u g / L )

( u g / L )

( u g / L )

0.015 <0.005 <0.005 <O.OOS
0.17 0.08 0.08 0.09

<O.OOS <0.005 <O.OOS <0.005
<0.005 <0.005 <O.OOS <0.005
<0.005 <0.005 <O.OOS <0.005

5.2 0.09 «0.06 <0.06
<O.OS <O.OS <O.OS <0.03

2.0 2.6 0.09 0.14

<0.0006 <0.(XXM <0.0006 0.0007
<O.OOS <0.005 <0.005 <0.005
<0.005 <O.OOS <0.005 <0.005

0.02 0.02 0.03 0.02

<1 <1 <1 <l
1.6 <1 «1 <1

<1 <1 <1 <l
2.6 3.8 <1 1.7
1.4 2.8 2.0 <1

<1 1.2 «l <1

<1 1.2 1.2 <1

0.5
5.0

0.005
0.1
1.0
0.3

0.05
O.S

0.002
0.05
0.05

S

5
100
600

na
na

5

5

( M C L ) { 3 )
( P M C L H 4 )

( P M C L )
( P M C L )

( S M C L ) ( 7 )
( T O M )
( M C L )
( T O H )

( P M C L )
( P M C L )

( M C L )
( S M C L )

( M C L )
( W C L )
( P M C L )

( M C L )

( P M C L )
( P C E )
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W E L L N U M B E R D R I N K I N G
P A R A M E T E R U N I T S W A T E R R E F E R E N C E

M U - 1 0 2 H W - 1 0 3 M W - 1 0 4 M W - 1 0 5 C R I T E R I A

V O L A T I L E O G R A N I C S ( C o n t . )
c i s - l . 2 - d 1 c h l o r o « t h e n « ( u g / L )

( c U - l . Z - D C E )
3.3 23 10.2 NO 7 0 ( P H C L )

N O T E S :
( 1 ) A n a l y s e s p er formed b y N a t i o n a l Envlronmenta l T e s t i n g

C o r p . . A u s t i n . T e x a s .
( 2 ) V a l u e s f o r m e t a l s a r e d i s s o l v e d c onc en t ra t i on s .
( 3 ) H C L • M a x i m u m Contaminant Leve l ( F e d e r a l D r i n k i n g W a t e r S t a n d a r d ) .
(4) PHCL • Proposed H a x i n w i Contaminant Level ( P r o p o s e d May 22.1989).
(5) na • no d r i n k i n g water c r i t e r i a a v a i l a b l e .
( 6 ) T O N - T e x a s Department o f H e a l t h D r i n k i n g W a t e r C r i t e r i a .
( 7 ) S M C L • Secondary Maximum Contaminant Leve l ( e s t a b l i s h e d f o r t a s t e a n d odor

purposes.
( 8 ) N O • N o t Detec t ed .
* c o l o r i n t e r f e r e n c e noted by l a b o r a t o r y



oM W - 1 0 1 M W - 1 0 5
B-105A

S U R V E Y E D
L A N D F I L L
B O U N D A R Y

N

E X P L A N A T I O N S C A L E
I" = 400'O - M o n i t o r i n g Wel l C o n s t r u c t e d October. 1989

% - M o n i t o r i n g W e l l C o n s t r u c t e d A p r i l . 1 9 9 0
-0- - M o n i t o r i n g Well P l u g g e d ond A b a n d o n e d October. 1989
- 0 - - P r e v i o u s l y E x i s t i n g W e l l W h i c h I s N o L o n g e r P r e s e n t ( A b a n d o n m e n t S t a t u s U n k n o w n )

C I T Y O F S A N M A R C O S
F I G U R E 1

H Y D R O G E O L O G I C D A T A
L O C A T I O N M A P
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A . M o n i t o r W e l l Data S h e e t
Permittee or Site Name: O fy p i - ,
County: ^~<'Jl n j) rj/j

' D a t e o f M o n i t o r W e U I n s t a l l a t i o n : _ j ! _
M o n i t o r Well: L a t i t u d e : ^'•c^ %•'?•

T«XM D^WUMU of He*]*DfvUoa of Sol id Wuu
SE 67 ( 3 / 1 / 8 9 - B )TOH Pern* No.:

Monitor WelM.D. No ____
Date of Monitor Wed
D e v e l o p m e n t : */2A/JO
Monitor Wall Driltof
Name: &1 • #i
Leans* No.:

~A ™-rj L o n g i t u d e : C i
M o n i t o r W e l l G f o u n d w a t e r

Gradient: Upgradi en t / Downoradient__
N O T g ;

(A)The infbmuuioa shown in the sketch below should be considered the minimum required for an installed ground-water monitor well.(B) Report All Dqxhs from S u r f a c e Elevation and all Elevations relative to Mean Sea Level.(O The minimun distance between the inside wall of the Bore Hole and the outside of the Well Casing shall be 3".(D) Use F l u s h Scniw Joint Casing only, 2* diameter or larger. Recommend 4' diameter minimum & T e f l o n T a p i n g Casing Joint s .(E) Wel l development should continue until water is clear, and pH and conductivity are stable.
Geologi s t , H y d r o t o c j i s t or Engineer Supervising W e l l Inatalat ton: Kr( •><?<.* Cf\ C •
S t a t i c W a t e r Level El«v«tion (with r«sp«ct to MSL) a f t e r W e l l 0«v«lop«m«nt :
Nam« of G«ologie F=ormation(») in which W«« a completed; C?U fi'm <r\a <
T y p e of Locking D e v i c e : M < i s t / >- LocL ^ 3

S V 9 - ( a
A l l U i / '

Concrete S u r f a c e Pad - Recommend steelreinforcement in the Sur fa c e PadS u r f a c e Pad Dimensions;
' X 60 £> >

S u r f a c eE l e v a t i o n :

Type of Casing Protection:

Concre t e S e a lD e p t h : \\ • 5Casing Seal (Baddill)M a t e r i a l : f t ex-H:ru> GL,
B e n t o n l t e S e a l
Fil t e r Pack __

F i l t e r Pack M a t e r i a l : <C»-30 5 « ' r < aS t e r i l i z e d Sand or Glass Beads

W e l l Scre en
Top D e p t h : 1^
Top Elevation: ~

•T y p e o f Wel l Scruen: ^
S c r e e n Open ing S i z e :

Top of Protective Col lar Elevation:.
Top o f Casing Elevation:

•Surveyor ' s Pin Elevation: ,.S?4* Zj'kMli-

j *—Bentonite Seal TopDepth:.*-Fi8erPack T o p

W e l l C a s i n g
T y p e : . ^

E!evation: _ .,Elevation: 557

Size ( d i a m e t e r ) : 3. ;•S c h e d u l e or Thickne s s:

B o t t o m C a p ( D e p t h :
Bore H o l e Diamet er: ' ^ - '

• Q J



S * * « O r i g i n a l c c ^ b y e a r t l t a d r f « l W T » M W e t e » C o « n m t . P.O. Box 130f7, Auattn, Ti ir tni ^ M M U W a i w J B
ATTENTION OWNER: Con*Mr*airr S t 3 t « Of T e W S ™"* **!* ** {"Jj"" Bo*»*^No«»or,fl«««»eSfde W E L L REPORT A«ita.T.«,lih, J

1> OWNEH T i t y Of Q a n M ^ ' - ' ^ e ADDRESS fi^O f a c t - H n p l { i n < s <̂ >n Marr*ns Tovac " 7 f l P 5 f( N a m e ) (StrMt or RFD) J (Oty) (Sale) •
2) LOCATION OP WELL: •Count* H a y s . rml««m dlreedonrmm ™

0 , 0 J W I S H ( N E . S W . e l c . ) (Town,
Drifter mud complete in* legal aetcnpaan Mew wtn auance and drecaen from two interceding lection or eurvey anee. or he must toeui ind U«mlty M w*J on in o f l l o a l f l |
Quarter- or Half-ScaM T«xa* County Gtntnt Hlghw«|r Mip and uacfl tfw map B «» form. •

D L E G A L O C S C S I P T I O N :
S^aonNa. ,.. ,_ »«* No. , TtMMNp A t u m a N a . SUM^ P m̂*
Dtitanc* end dr»o!on (ram RKO mMnueUng taeton or ajnny UnM •

H c S U ATTACHED UA» V
3) TYPE 0^ WORK (Chwk); 4) PROPOSED USE (Check* 8) OfULUNQ U C T H O O (OMCk): Q &|

GtNwrWM ODMpcning DOomMde Dlndui tM QMonMor D P u M e S o p o f f D M u d R a v y D A i r H a m r w Q J«md D»
aRMOndHertno D P t u g g f c i g Dlrr t o t l on QTMWWI Q ln)Kflon Qo«-W«»rlng D A J r B o a r y Q C t t M T a o l 63 O m w f c L f f l

1) WELL LOO: f ^ U f t £ \ f)«^ DIAMETER Of HOLE
OiAOrBIng: O l « . ( l n . ) From ( I t . ) T o ( H )

smd -4/13 ——— 1030 9 surta* 30
rr.mpl.~H ^/10 10 90

From (ft.) To (II) P«icfipoan and color ol tarmaflon maitnii
n n 7 ^ (""lay riar-V nrey Br-n«n
7.5 16.0 Clayey Sand Li<jJvfc BTOTO16.0 25.8 Fine-Coarse C l a y Gravel26.0 30.0 Brown-Grey Clay

NOTE: Bentonite seal f r om 29.0-26.5

(UM rvvwM *M» It necMMryJ
13) TYPE PUMP:

D Turbin* D J«t a Subrmniai* D Cy<lnd«r
n oitMr
D ^ m B O u m p b C M M ^ l n d A r . )M. Me, , __ ,, „.._.. (I

14) WELL TESTS:
TypfTMt Q Pump Q Bator D J « I M O E s f l m a M
YWd: ____ gpmwOi _ ____ It dnMdown anar _____ hr».

I S ) W A T E R O U A U T Y :

O Y t a DNo R yM.wbmll -REPORT OF UN06SIRABLE WATER*

W a a a e t M f r t c a l a n a i y i i a m a d a ? D Yaa CXNe
I h*r*t>y eart fy ina: ftt w*i «u drti*d by ma (or undar my tupa<vWan) and rat aacn ammat Mure to compieM itama t ffvu 15 •*) raeutt in t» tog(«) being reamed tar oom^eflor
C O U P A N Y N A M E J O N E S E N V T R O N M E f C r a L D R I L L I N G I N C .

7) •OREHOLtCOUPimON: _
Q O p e n H o t o D 3 t r a ( f l r t W a « aunderrtamed •
O Gnwel Packed B Offier 16-30 Sand — — — — — — — — 11
ltrt«~^P~-k*<lglu.lM»v* fmm ..L(i .__ ft. « 2? , ̂  "

Bentonite seal 11.5-14.0 •
t) CASINO, •LANK PIPE, AND WELL SCREEN DATA: ^

New Stee l , Pfeiae. etc. Se(Bng(n.) Ga«t
(In.) Uaed Screen t*q^ V commercial From To S^
2 N Riser + 3 . 0 ' : 1 6 . 0 ' •2 N Screen 1 6 . 0 ' 2 6 . 0 ' .OK

-1
t) CEUENTINO DATA (Rule 287.44<1 )| ,_

Cemented (rom_0__^t-B_LLL5. ft No. of Sacki U»«d — 3-1
IUB ft No. of Sacki Ui*d ™

U M M d u u d Manyo
rMMrmd by J , 2 . D i T - H

10) S U R F A C E COMPtmON
B Specaied Surface Siefi tnxaiM [Rue 287.44<2XA)| ,_
O Piaeaa Adapter U«^ [Rule 287.44<3XB)| •

11) WATER LEVEL: •
S t u l e l M ^ ... , It. below lend su>tK> Data £
A / t M t e n t a B opm. 0«te

12) PACKERS: T y p e Oepm 1
™

and reaubmntaL 0
W E L L DRILLERS L>e«NM MO. 2799-M(Type or print) mm

ADDRESS P.O. Rox 10304 Corous Chri s t! Teyas 78460-0304 — •(Stree t or RFO) (City) (State) ( Z i p ) ^
(Slonedt (Stanedl(Ueanted Well OrWer)
Please ameti tteeole tog. chemical analytla. and offier pertinent intormaflon, if «v«tabi«.

(Regiitared Onller Trainee) •
1 e^-nAir.M.^iy. MMiNn , . Located on mao ^

WWO-012 (Rev. 0«1/M) W E L L O W N E R ' S COPY I



I
1
1
1
1
1
1 ?
1 ^
• *I §21
1g1 8
1 I
1 ^»>__*~^.
1 i,-

•I/v •,0\Jsno
§>|
«»

*••T£CD
<M •r—
^
\
.„<*». rs .

IP ^̂  Vc ^1 s*
• f l

1
1

m

'-c

-5

-10

-1*5

"̂ X-

-25

-~C

-&

^m

1 :

t

\ Xr;
, X\
\ \

\i* , >f• " \f
' * * ' « . x
X' r i r
»< "
ft »f

I f ?

• . , - ——

• < ~ ' . '

. ' . ' • " ' ' . ' • •

:-̂ v- ,: • . • : ' • • . ' • • ' • : i
V » v \v >' • v!

ti^^m

c
WE

LOCATIOM or C O O R O f c
E L L C O N S T R l

N / = 525^- 0 5f T : 0̂ -6 / • 5 c 5
D R I L L I N G S U M M A R Y :
rnr., O..TM ^Uf * iC> Pi '>r;/ , 33 f l-
B O R E H O L E D I A M E T E R i ^ <rcU

D A I L L E R n T T O R I ' S
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« , « U o U l D r . / l R - £ 2 . H £
•in si ^ i^v f ^ T t i ^ UtfOti i*>/ lo/^w- <jrK
at«rjer5 (V,* o-o. 4 iy«*r-o.)

O B I L U N Q F L U I D 11OnC_

W E L L D E S I G N :
•A*!* Q60LOOIC LOO\_OMBOPHYSICAL LO« _
C A S I N O S T R I N Q I S : O C A * J M a 8 - S C R E E N+*.& ^-5 C/ 27-5 -32.6 5T2.5 -T-.5 Ct3 - - 3 - ' 2 . 5 C ^

12^5 -Ir- 5 Ci
. '?•=. - 2.:. 5 C?"< r '"- B; <=>^ i v — - -• 3 — ;
C A S I N O : e i < ? * * 5 ' T
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c*
C_* N

32.5 -33.<9 ^' >-_ '
^

— — — - — — — — —
- i ' l o c P / C I ^ S c u 4 0 ^

»• *
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I . • •
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94

C E N T R A L I Z E S % . \ 5? f- l- B f t . C . . ^ - 7 - V y
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/?bJi £w ?3-3?.7 (

0 5 d i > u S t f ^ d i ' | t X ' ' 1 ' " ' • " '
- h f t S i J . - , . ^ H f c a ^

An-.- / 7- 5 -30- 5 Pf Bfcc".
O P U C M T J ' ^ 1 f l f f l ' c i ^ ^ » ' C I * ' / • • • . • * • ; tTTr\,,& tu-t^r
4 _ «^| It l?a..j ,- fi pL. )4 . / P- P«r ^ Si.,cC<.ea '• ,-~;

^f*ifA k * 2 C<- B'~'—; '-"I"! ~ J "i ^t^ . o*JC.rr*\
n T H f B = . ' ' - - • " ~ r C ^ a i ': . / / ' J - T ' V I - . i • • > l " • ' « • ' I-"-""
/ b t ' f " ' - ^ r - v . . 5 3 V - ? 5 f f B o L . ; Z ^ ' ^ s
f m * , H . / - | 7 . « 5 ' S 6 < - . J - < ? ^ D.-f.. U , _ C
Opr : i£*- .r .Ay' . i . lx^.skt£.
!

<" .. P L L A i v 7 - / j ^
J C T I O N S U M M >

• U V A T I O t t a i l O U N O L I V f
TOP OF CASIW

C O N S T R U C T I O
T A S K

D R I L L I N G :

OCOPH. L O O O I H O :
C A S I N O :

P U J E f l P 1 A C C M E N T
C E M E N T I N G :
D C V f i a P M E N T : .
O T N W * <°">

N T I M E
S T A

D A T E
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D E C O N T A M I N A T I O N :
f'^rraj'-- - ?. . - " ' f - ? ^ ~';-~>rr^ J/^ict u^-

C d ^ ' ^ i i > D r . j r -^c, ~,v.'<\---£> Z JJ?1 n.6*~ai : a^1 TV •

C O M M E N T S :
4- 3 t-f- •^'''••J p'o"--. — i^g c ^ - ^ ' " « - ••-

/OcbV* Op .̂-r ffr j ^ x f l (fa *- ^ 2 . / 3 '
* ( ^ - ^ 6 r f 4 ( a , V r k , 5 h ° * ? l - r^^fb^.%

'<rr\:ir<rtit P^H f o ^ p L g t ? . ^ ^-i- ^yrti.

M c C U L L E Y . F R I C K & O I L M A N I M P .



A . M o n i t o r W e l l Data S h e e t
Permittee or Site Name: C r y p t - San
County: (_fU\C

I
Date o f Moni t or Wel l Ins ta l la t i on:k >.M o n i t o r W e l l : Latitude:"^-

/2J ' ^
L o n o i t u d e r

M o n i t o r W e l l Groundwater

TOH Permit No.:_
Monitor Well 1.0. No
Date of Monitor Well
D e v e l o p m e n t : _ _
Monitor Well Driller

T«u> D^Mranoi of H u l i h
DMiion of Solid Wuu Min«c*SB. 67 ( 3 / 1 / 8 9 - B ) «

H / ^ V
II

Ucerue No.: - M
Gradient: U p g r a d l e n t ^ _ Downgradient.

N O T E :
(A)The information shown in the jfc>t<'K below should be considered the minimum required for an installed ground-inter monitor(B) Report All Depths from S u r f a c e Elevation and all Elevations relative to Mean Sea LeveL(Q The minimun di s tance between the inside wall of the Bore Hole and the outside of the Wefl Casing shall be 3*. —(D) Use F l u s h Screw Joint Casing only, 2" diameter or larger. Recommend 4" diameter minimum & Teflon Taping Casing Joints.1(E) Wen development should continue until water is clear, and pH and conductivity are stable. •vej weu aevewproeni snouia continue umu water a acar. i
Geologi s t , Hydro tog i s t or Engineer Supervis ing WeU IrattOt
S t a t i c Water Level Elevation (with respect to MSI) a f t e r W<
N a m e of Geologic Format ion(a) in which Wel a completed:
T y o e of Lockinq Device: M a s t e r Lode ^3 .21 3 .,
Concrete S u r f a c e Pad • Recommend steelreinforcement In the Sur fa c e Pad. \S u r f a c e Pad Dimensions: Qi£ x £ Ai- x <3 1* ^
S u r f a c e -C-2& <^<y r ,-. t_E l e v a t i o n : -5"^o • ^>Q M A.rus , run̂
Concrete S e a lDeath: \ 4-> ' v -V- ————————— »Casing Seal ( B a c k f i l l ) — — — — — — — — — — >M a t e r i a l : B«*\.-ĥ 7VH (z-

B e n t o n l t e S e a l — — - — — —— >
P I M « r Park ,

F i l t e r Pack M a t e r i a l : i^-50 S i ( I ' C B . S**><^S t e r i l i z e d Sand or Glass Beads

W e l l Scr e en — — — — — — — — — — — —
Too Deotn: 22 . 5 -f r- B>6i-
Top Elevat ion: - 5" 5 5. 9
T y p e o f W e l l Screen: r ' I f r f f r f ^ T *
S c r e e n O p e n i n g S i z e :

n^MBMM

LH^.

mo pn ana canaucavny are saotc.
t t lon: (•^Jt^rcTC.C1 v^ • S / " ^ / " * T \
ill Oeveboement : L % V
G u a - f e r r ^ r .. #'.' j )'<jr^

I

"ype of Casing Protection: Sree(
« < — -Top of Protective Col lar Elevation: — „ „, ^. ,

_fc>>i ^4— —— Survevor's Pin Elevation: r^ ro < 2^

* — Bentonite Seal Top , . r ,-/• ^Deoth: H . I P ' - ^ ( ^ e v a i i o n : 5 6 4 -*-RBer Pack Top c . , .Depths > -b v-' 36- Elevation: J&O

— — W e l l C a s i n g
Tvoe: " 1 7 , ' L o c F V C -

Size (diameter) : ^. i ̂  c i-Schedu l e or Thickness: ---' ^C

— Bot t om Cap ( D e p t h : 2* C )
•* Bore Hole Diameter: 7 : "^^

•
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S*nd on0n*J copy By n r d f t t d mall to: T*n*Wit*r CooimA . P.O. Box 1 30t7. AtwMn, T< 71711
ATTENTION OWNER: CanlkHM»»V S t a t e Of 76X83 TMM W5? ** *"*• *»
m M f g . M H t a f a n / k v m . S M W E L L REPORT A«^T.i,1Eii

D OWNER City of Sat f f e r c o s •' ADDRESS 630 East H o p t e L n s San Marcos Texas 78666
(Nam*) » (Stree t or RFD) (City) (Scat*) (Z*

2) LOCATION Of W E L L ;
County ***T®' - ml l«aln ov*eflon from

^ U ^ J K l l ( N E . S W . e t C ) (To-n,

Quarter- or : la i f -Sca l* T«xa« County General Highway Map and atmcn In* map B «• (Dim.
Q L E G A L D E S C R I P T I O N :

S««lonNn .,.„.„,.....„_ B o e l t N o , TawuMa Ab«ma Mr, , , Suiviy Nvn*
Dliane* «nri arrnOin from IWD lrt»r«^3tng ueH«n ** njw^y lln*«

01 SEE ATTACHED U.U>
3) TYPE OP WORK (Ch«ck): 4) PROPOSED USE (Ctwek): 5) DRLUNO UETHOO (ChMk): D Or*

SN«W\M«N Cl0««p«rtno QDamNOe Omdusaw IZMomor Q P u M e S u p p i y O > A j d R o a * y Q A i r H a n v r a r D J x w d D Bar
D R*oendMonlng ClPiuggHg D IrrtgUan DTMIWMI D lnj*eaon Do-W«»lng D A i r R o n r y n C a & M T a a l gOttw H . S . .

8) W t L L L O a M.W.*~t02. O U M t T E R Of HOLE
Oat* DrtllnQ: 1 O fe D U L , '^j From ( f t ) T o ( ( t )

Srar*1 V ^ ' > 19 * « S u f t f . -»•«
Cnm^wrt «/*U 19 »

0 4.0 Dark Blade Clay
4.0 18.0 Clay Sandy Tan18.0 29.!? Fn- Coarse Sandy29.5 5̂.0 Tan & Gref Clay

rUJ» nn*r*« «M» itn»e»**»ry)
1 3 ) T Y P E P U U P ;

D TurtXn* Q J«i Q Submenu** D CylMv
n OITMT
D îm to pLimp MMM r Y l l n d M - , )M, ME , «.

14) WCU TESTS:
T f p t T t t t Q P t i m p DBttar Qj«M D EittraMd
T W W ; mi^m^^^^^ W" W r t t f l fl^HBMB^^i,^ ^ t f T B l W d W W f l f M f ^ •• ftPB*

1 5 ) W A T E R Q U A U T V :
Did in* drtBng p*n*»id» *ny nrma t»Nt>i cunain*d urxtedntf* oantatmntt?
OYM a No V y M . s u e m i T C P O f l T OF UNDESIRABLE WATER-

Wm» • tfi*mie*J anatyd* mad*? D YM U No
1 h*r*6y e»rtfy thai nt w*« WH drtl*d by m* (or under my »jp*ivtiton) and Bwt ••<* aMmat fai lure B compKt* iwrrw i i n r u i 5 w « i r M u i t l n t f i * l o g ( i ) b * l n o n M u m * d t a r o e m p j * O a nC O M P A N Y N A M E J D N I : S E N v m c M f f i N i A L E R I I I J N S m e .

7) BOREHOLE COMPLETION:

n« — D *̂-4 $, — 16-30 Sand
I f a r m M t P K I u r i g t M l n l K V ^ fram .,,1 "._,.„ fl » 33.0 „Bentonite seal 13-15

1) CASINO, SLANK PIPE. AND WELL S C R E E N DATA:
N*w S M l . P l M a e . * i e . SMlng(R.) Gao*

(In.) U«*d Ser**n M»g, If eornrmrcW From To SCTM
^2 N Rlsar +3' :23.02 N screen 25. o J J . u .01

t) CEMENTINO DATA [Ru» 287.44<1)|
CenwMdtam 0 _ R. B 1 3_. _0_ «. No. o( S^h» UMd 4

R . B I t N o . a f S K k i U u di»«imfiiii*«i • Minyo
C w n v f M t i v J . E . D . I .

10) SURFACE COMPLETION
L^SpKDM S u r f W * Slab InftHMd [Rul* 287.44<2XA))
O PIMM A d * p H T U««4 [Rul* 207.44<3XB)]
0 Approved AJttmaKv* Prootdur* UMd [Rul* 287.71 )

1 1 ) W A T E R C I V I L :
StBftelMtf „ IL IMMMIMM turte* Dml*
A n M t a n l k M i . .. , oom. D»t»

19 P A C X E M : T y p * D*pB1

and r**ubmlnt.
W I L L DRILLER-S L I C E N S E NO. 2799-M(Typ* of pr tnt)

ADDRESS p-0- Bcot 10304 Corpus Christl Texas 78460-0304
( S t r M t o r R F O ) (Oty) ( S t m » ) ( Z p )

rSkuwd) ( S k m M f l( U o t n M d W*l Ont«0 (R*eal*nM OnMr Tram**)
1 Frr TVWT I <&. n«r- \Atai »M I nrat*4 0" "^O

WWO-012 (R*v. 0»71/M) W E L L O W N E R ' S COPY



r c
L I S T C O O R D I N A T E S

P T f N O R T H E A S T E L E V
213 3757 .66 6 2 1 2 . 3 8 /v <i 5-7.*-&S-3- r t - / c n c
214 5 2 3 4 . 0 5 5 4 6 1 . 3 0 / . / - ^<: s M

M U 1 0 6 c / c * ' ' 5 .
215 53«2.30 6 2 7 4 . 3 8 ,v/c a ?? .3

W e I f l - i o C o / *
216 5478.75 8487.07

nw 105
2 1 7 3803.67 6 1 8 2 . 7 0

•B6—h < 3 - l O ^ A
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<

W E L L D E V E L O P M E N T R E C O R D W E L L N U M B E R : /nu-tos- •
P r o j o c t N o : 70~3/ i5 p r c

D a t o ( s )
Dovolof.
M o a s u r
Screen*

y--2y-3)
j o d f l y

) i n c l N a m . ) C/J^, c>7 < S f « fY)orC0S PAGE- / „.- /•

"TVf ̂  'lA"Atj^*^yv

<

(

-r s r ^ng P o i n t (MP) ol Wuil: IC>i) &l _ J^~<&i(ft
)d I n t e r v a l (ll.BGL): /£ "* -^£ <

Fil t er Pack Interva l ( t t .BGL): / /•* .2£Y5 (
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Measur ing Point ( M P ) o f W e l l : _
Screened I n t e r v a l ( M 8 G L ) : _ _
Fitter Pack I n t e r v a l m.BOL):

S t a r t i n g Watar Lava* (ft . BMP):_
Casing S t i c k u p (n.):_____

./ .9ga.
Start ing Watar Laval (tt. BQL):_
Total Dapth (f t BQL):____
Casing Diametaf (In ID):
Casing Voluma (gal):

Q U A L I T Y A S S U R A N C E
METHODS (daacriba):

Cleaning Equipment:.
Purging: P I I X O L g j
DiapoaaJ o« Diachargad Watar.

S a m o l o :

INSTRUMENTS (indicate maXa. modal. Id.):
W a t a f L a v a L - 01
pH Mater.

Lr
Conductivity Matar Cev^t.
F i l t r a t i o n : G e o t t Z h

Thermometer,
RekJ Calbration:

. Fiek lCaf ibra tkx i: .
Othar

S A M P L I N G M E A S U R E M E N T S
Data/Tima C u m u l . V o l .( g a J ) PurgeRata (gpm)

W « l » r
Tamp.

CO PH Color Turbid i ty& Sediment Remarks

,7: 6.5V

Water Laval (ft. BMP) at End rt Puma: Sampla Intake Depth (f t BMP):
S A M P L E I N V E N T O R Y
Time Voluma Compoaikxi (glaaa. p la s t i c) Quantity F i l t r a t i o n( Y / N ) Praaarvation(typ«) Remarks(quaity control sampla.

A/
/OOP f I (••.

Chains-Cus t ody Record No. / f l f l f " 3 ^ 3
A M I W U T O M t t

f , (Fir t e fa f lk ©unman, f t rae .
5818 Balcones Drive, S u i t e 202Aust in , Texa s 78731512-371-1667



I c
G R O U N D - W A T E R S A M P L I N G RECORD S A M P L E N U M B E R ;

Project No: Project UuT»-.
S a m p l i n g Locatl lon (well ID. etc.):__
Sampled by. ^T/( / 4 L I £&

.Dat«_*y-3C-

Measur ing P o l n i : ( M P ) o f W e l l : _
Screened I n t e r v a l ( t l B G L l :
Filter Pack Interva l ffl.BOL): J *-} -

Start ing W a t e r Level (f t . BMP):.
Casing S t i c k u p (ft.):______1
S t a r t i n g W a t e r Level ( f t . BQLk
Total Depth (f t . BOL):____
Caaing Dlamataf (In ID):
Gating Volume (g«i); Jol

Q U A L I T Y A S S U R A N C E
METHODS (dworibe):

Cleaning Egtritymnf
Sarnofcno:

Dispoaal o< Dvtchafgad Watar.
INSTRUMENTS (indicate make, model. Ld.)

Water Level:
p H M e t e r _
Conductivity Meter
F i l t r a t i o n :

>*./>"
> V S , t -linf

Thermometer
F t e k j Cafibrmtion:_
Field Caaxmtk5n:_

•r_____

L t ^ J k
A / . ^ f'lD

S A M P L I N G M E A S U R E M E N T S
Date/Time Cumul .Vol .(gal) PurgeRate (gpm)

Oil*
Temp.

CO PH a p « « i n « Color T u r b i d i t y .& Sediment Remarks

W a t e r Lav.l (ft E MP) at End rt Puw: Samde I n t a k e Depth ( f t . B M P ) :
S A M P L E I N V E N T O R Y
Time

I/'IQ

Volume Compoahion (glaaa, plas t i c)

tcftc

Quantity F i f t r a t i o n( Y / N )

AJ

Preservation(typ«) Remarks(quaf i ty control sample, o th er)

C h a i n - o f - C u s t o d y Record No._
5818 Balcones Drive, S u i t e 202Austin. Texas 78731

512-371-1667



N A T I O N A LE N V I R O N M E N T A LT E S T I N G , I N C .
N E T G u l f Coast I n c .A u s t i n Division2621-130 Rldg*po in t DriveAust in. TX 78754
T e l : ( 5 1 2 ) 928-8905F a x ( 5 1 2 ) 928-3208

A N A L Y T I C A L REPORT

Doug F r i c kM C C U L L E Y , F R I C K & G I L M A N , I N C .5818 Balcones Dr., Ste 202A u s t i n TX 78731

S A M P L E D E S C R I P T I O N : M W - 1 0 2
Date T a k e n : 04-30-90

05-25-90
S A M P L E N O : 50414
City o f S a n Marcos L a n d f i l l 1

Date Received: 05-01-90

A l k a l i n i t y , B i c a r b . ( C a C 0 3 )A l k a l i n i t y , Garb. ( C a C 0 3 )A l k a l i n i t y , T o t a l ( C a C 0 3 )A l k a l i n i t y , P h e n o l . ( C a C 0 3 )A n i o n / C a t i o n BalanceC h l o r i d eC o n d u c t i v i t yF l u o r i d eH a r d n e s s , T o t a l ( C a C 0 3 )N i t r o g e n , N i t r a t e
PHS o l i d s , Di s s o lv edS u l f a t eTOC aTOG bTOC cTOC dA r s e n i cBariumCadmiumC a l c i u mChromium, T o t a lC o p p e rI r o nLeadMagnes iumManganeseMercuryP o t a s s i u m

548.
548.
3.24404.
2 ,500.0.4328.1.426.61,560.
219.
69.60.
65.66.0.0150.17
<0.01245.<0.01<0.025.2<0.0329.62.0<0.0006
7.9

m g / Lm g / Lm g / Lm g / L*m g / Lumhos/ cmm g / Lm g / Lm g / Lunitsm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / L

P a m J u p e , ManagerA u s t i n Div i s i on



IIII1IIIIIIIIIIIIII

c___
N A T I O N A LE N V I R O N M E N T A L- T E S T I N G , I N C .

NET Gulf Co««t. IneA u s t i n O M t l o f i2621-130 Ridgepo inr DriveAustin, TX 78754
Tel: ( 5 1 2 ) 928-6903F a x ( 5 1 2 ) 928-3208

A N A L Y T I C A L REPORT

Doug F r i c kM C C U L L E Y , , F R I C K & O I L M A N , I N C .5818 Balcones Dr. , Ste 202A u s t i n T X 78731

S A M P L E D E S C R I P T I O N : M W - 1 0 2
Date T a k « n : 04-30-90

S e l e n i u mS i l v e rS o d i u mZ i n c

05-25-90
S A M P L E N O : 50414
City o f S a n Marcos L a n d f i l l

Date Received: 05-01-90

<0.005<0.01238.0.02

m g / Lm g / Lm g / Lm g / L

P a n J u p e , ManagerA u s t i n Divi s i on



NET N A T I O N A LE N V I R O N M E N T A LT E S T I N G , I N C .
N E T G u l f Cout. I n c .A u s t i n Division2621-130 R i d g c p o i n t Ortv*Austin. TX 78754
Tel: ( 5 1 2 ) 928-8905Fax (512) 928-3206

A N A L Y T I C A L REPORT

Doug F r i c k
M C C U L L E Y , F R I C K & O I L M A N , I N C .581S Balcone s Dr., Ste 202A u s t i n TX 78731

S A M P L E D E S C R I P T I O N : M W - 1 0 2
Date T a k e n : 04-30-90

05-25-90
S A M P L E N O : 50414
C i t y o f S a n Marcos L a n d f i l l

Date Received: 05-01-90

M E T H O D 8240 V O L A T I L E SA c r o l e i n <10.0A c r y l o n i t r i l e <10.0Benzene <1.0Bromodi ch lorome thane <1.0B r o m o f o r m <1.0Bromomethane <20.0Carbon t e t r a c h l o r i d e <1.0C h l o r o b e n z e n e 1.6C h l o r o e t h a n e <20.02 - C h l o r o e t h y l v i n y l ether <1.0C h l o r o f o r m <1.0C h l o r o m e t h a n e <20.0Dibromochloromethane <1.01.2-Dichlorobenzene <1.01.3-Dichlorobenzene 2.61.4-Dichlorobenzene <1.01.1-Dichloroethane 1.41.2-Dichloroe thane <1.01.1-Dichloroethene <1.0t rans- l-2-Dichloroe thene <1.01.2-Dichloropropane <1.0c i s - 1 , 3 - D i c h l o r o p r o p e n e <1.0trans-1,3-Dichloropropene <1.0Ethyl benzene <1.0Methyl ene chloride <5.01 , 1 , 2 , 2 - T e t r a c h l o r o e t h a n e <1.0Tetrach l oro e th ene <1.0T o l u e n e <1.01 , 1 , 1 - T r i c h l o r o e t h a n e <!.<
GklKjltyL-P a n J u p e , ManagerA u s t i n Divi s ion

u g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / L



IIIIIIIIIIIIIIIIIII

c
N A T I O N A LE N V I R O N M E N T A LT E S T I N G , I N C .

NET Ou* Cot*, Inc.Austin Division2621-130 Rldg«po<nt Ortv*Austin, TX 78764
T«t ( 5 1 2 ) 928-6906Ftt ( 8 1 2 ) 928-3208

A N A L Y T I C A L REPORT

Doug F r i c J cM c C U L L E Y , F R I C K & O I L M A N , I N C .5818 Balcones Dr., Ste 202Aust in TX 78731
S A M P L E D E S C R I P T I O N : MW-102
Date Taken: 04-30-90

05-25-90
S A M P L E NO: 50414
C i t y o f S a n Marcos L a n d f i l l

Date Received: 05-01-90
M E T H O D 8240 V O L A T I L E S1 , 1 , 2 - T r i c h l o r o e t h a n e <1.0T r i c h l o r o e t h e n e <l. 0T r i c h l o r o f l u o r o m e t h a n e <1.0V i n y l c h l o r id e <20.0c i s- l ,2-Dichloroe thene 3.3

u g / Lu g / Lu g / Lu g / Lu g / L

Pan J u p e , ManagerA u s t i n Divi s ion



c
N E T N A T I O N A LE N V I R O N M E N T A L| . T E S T I N G , I N C .

NET Outf Coot Inc.Austin Division2621-130Austin, TX 78704
Tst (5 12) 928-8908Fix (6 12) 928-3208

Ortv*

A N A L Y T I C A L REPORT

Doug F r i c kM c C U L L E Y , F R I C K & O I L M A N , I N C ,5818 Balcones Dr., Ste 202Aust in TX 78731

S A M P L E D E S C R I P T I O N : MW-103
Date Taken: 04-30-90

05-25-90
S A M P L E N O : 50415
City o f San Marcos L a n d f i l l

Date Received: 05-01-90

A l k a l i n i t y , B i c a r b . ( C a C 0 3 )A l k a l i n i t y , Carb. ( C a C 0 3 )A l k a l i n i t y , T o t a l ( C a C 0 3 )A l k a l i n i t y , P h e n o l . ( C a C 0 3 )A n i o n / C a t i o n BalanceC h l o r i d eConduc t iv i tyF l u o r i d eH a r d n e s s , T o t a l ( C a C 0 3 )N i t r o g e n , N i t r a t e 'PHS o l i d s , DissolvedS u l f a t eTOC aTOC bTOC cTOC dArsenicBariumCadmiunCalc iumChromium, Tota lCopperIronLeadMagnesiumManganeseMercuryPotass ium

554.
554.
9.11852.4,100.0.4296.0.836.52,670.475.107.89.93.113.<0.0050.08<0.01340.<0.01<0.020.09<0.0342.62.6<0.00064.8

mg/Lmg/Lm g / Lm g / L%m g / Lumhos/cmm g / Lm g / Lm g / Lunitsm g / Lmg/Lmg/Lm g / Lm g / Lm g / Lmg/Lmg/Lm g / Lm g / Lm g / Lmg/Lmg/Lm g / Lmg/Lmg/Lm g / Lm g / L
Pam J u p e , ManagerA u s t i n Division



IIIIIIIIIIIIIIIIIII

c
N A T I O N A LE N V I R O N M E N T A LT E S T I N G , I N C .

NET Qutf Court, intAutfln OMston2821-130 RkJctOOWAustin, TX 787,64
T«t (81 2) 9284906Fax (6 12) 928-3208

Ortv*

A N A L Y T I C A L REPORT

Doug F r i c kM c C U L L E Y , F R I C K & O I L M A N , I N C .5818 Balcones Dr., Ste 202Aust in TX 78731
S A M P L E D E S C R I P T I O N : MW-103
Date T a k e n : 04-30-90

S e l e n i u mS i l v e rSodiumZinc

05-25-90
S A M P L E NO: 50415
City o f San Marcos L a n d f i l l

Date Received: 05-01-90

<0.005<0.01393.0.02

ng/Ln g / Log/Lng/1

Pan J u p e , ManagerA u s t i n Division



c___
N A T I O N A LE N V I R O N M E N T A LT E S T I N G , I N C .

N E T Q u t f C o M t l n eAustin ONWon,2621-130 Rldg*point Ortv*• Austin. TX 78754
*T«t (S12) 826-6905Fax <612) 928-3208

A N A L Y T I C A L REPORT

Doug F r i c kM c C U L L E Y , F R I C K & O I L M A N , I N C .5818 Balcones Dr., Ste 202A u s t i n TX 78731

S A M P L E D E S C R I P T I O N : MW-103
Data Taken: 04-30-90

05-25-90
S A M P L E NO: 50415
City o f San Marcos L a n d f i l l

Date Received: 05-01-90
M E T H O D 8240 V O L A T I L E SA c r o l e i n <10.0A c r y l o n i t r i l e <10.0Benzene <1.0Bromodichloronethane <1.0Bromoform <1.0Brottomethane <2 0.0Carbon t e t ra ch l o r id e <1.0Chlorobenzene <1.0Chloroe thane <20.02 - C h l o r o e t h y l v i n y l ether <1.0C h l o r o f o r m <1.0Chloromethane <20.0Dibromochloromethane <1.01.2-Dichlorobenzane <1.01.3-Dichlorobenzene 3.81.4-Dichlorobenzana <1.01.1-Dichloroathana 2.81.2-Dichloroathana <1.01.1-Dichloroathana <1.0trans-l-2-Dichloroethene <1.01.2-Dichloropropana <1.0cis-1,3-Dichloropropana <1.0trans-l , 3 -Dichloropropene <1.0Ethyl benzana <1.0Methylena chloride <5.01,1 ,2 ,2-Tetrach loro e thane <1.0Tetrach l oro e thana 1.2T o l u e n e <1.01,1,1-Trich loroe thana <1.0 _

u g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / L
Pan J u p e , ManagerAust in Division



IIIIIIIIIIIIIIIIIII

c___
N A T I O N A LE N V I R O N M E N T A LT E S T I N G , I N C .

N E T Q u t f C o a a t l n aAustin OMtion2821-130 RMoapoM Ortv*Au*an,TX 78754
T«t (812) 0284908Fax (812) 928-3208

A N A L Y T I C A L REPORT

Doug PrickM C C U L L E Y , F R I C X & O I L M A N , I N C .5818 Balccnes Dr., Sto 202Aust in TX 78731

S A M P L E D E S C R I P T I O N : MW-103
Date T a k e n : 04-30-90

05-25-90
S A M P L E NO: 50415
City o f San Marcos L a n d f i l l

Date Received: 05-01-90
M E T H O D 8240 V O L A T I L E S1 ,1 ,2-Tri ch l oro e thane <1.0T r i c h l o r o e t h e n e 1.2T r i c h l o r o f l u o r o n e t h a n e <1.0Vinyl c h l o r i d e <20.0cis-l^-Dichloroethene 23.0

u g / Lu g / Lu g / Lu g / Lu g / L

Pan J u p e , ManagerAustin Division



C IIIII
N E T N A T I O N A LE N V I R O N M E N T A LT E S T I N G , I N G .

A N A L Y T I C A L REPORT

NET Qutf CoMt IneAustin DlvWon2B21-130 RKJgtpolnt Ortv*Austin, TX 78764
T«fc (612) 928-8905Fix (812) 828-3208

Doug F r i c kM C C U L L E Y , F R I C K & O I L M A N , I N C .5818 Balcones Dr., Ste 202Aust in TX 78731

S A M P L E D E S C R I P T I O N : MW-104
Date Taken: 04-30-90

05-25-90
S A M P L E N O : 50416
City o f San Marcos L a n d f i l l

Date Received: 05-01-90

A l k a l i n i t y , B i c a r b . ( C a C 0 3 )A l k a l i n i t y , Garb. ( C a C 0 3 )A l k a l i n i t y , T o t a l ( C a C 0 3 )A l k a l i n i t y , P h e n o l . ( C a C O 3 )A n i o n / C a t i o n BalanceC h l o r i d eConduc t iv i tyF l u o r i d eH a r d n e s s , T o t a l ( C a C 0 3 )N i t r o g e n , N i t r a t epHS o l i d s , DissolvedS u l f a t eTOC aTOC bTOC cTOC dArsenicBariuaCadmiumCalc iumChromium, T o t a lC o p p e rIronLeadMagnesiumManganeseMercuryPotass ium

460.
460.
2.67328.2,300.0.66256.7.126.71,410.271.51.51.47.51.<0.0050.08<0.01233.<0.01<0.02<0.06<0.0318.50.09<0.00062.7

m g / Lm g / Lmg/Lm g / L%m g / Lumhos/cmm g / Lm g / Lm g / Lunitsm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / L
Pam J u p e , ManagerAust in Division



IIIIIIIIIIIIIIIIIII

c______
N A T I O N A LE N V I R O N M E N T A LT E S T I N G , I N C .

NET Out* Gout, Inc.Austin Dtvtolon2621-130 R M g t p o J n t Drtv*Austin, TX 78754
T«t ( 5 1 2 ) 928-6908Far ( 8 1 2 ) 928-3206

A N A L Y T I C A L REPORT

Doug F r i c kM C C U L L E Y , F R I C K & G I L M A N , I N C .5818 Balcones Dr., Ste 202A u s t i n TX 78731
S A M P L E D E S C R I P T I O N : KW-104
Date Taken: 04-30-90

S e l e n i u mS i l v e rS o d i u mZ i n c

05-25-90
SAMPLE NO: 50416
City o f San Marcos L a n d f i l l

Date Received: 05-01-90

<0.005<0.01221.0.03

m g / Lm g / Lm g / Lm g / L

Pam J u p e , anagerAust in Division



c
N A T I O N A LE N V I R O N M E N T A LT E S T I N G , I N C .

N E T Q u t f C o M t l i w .Au«Jn OM»Jon2821-130Auttin. TX 78764
Ttt (5 12) 9284906F*x (5 12) 928-3208

Ortv*

A N A L Y T I C A L REPORT

Doug F r i c J cM c C U L L E Y , F R I C K & O I L M A N , I N C .5818 Balcones Dr., Ste 202Aust in TX 78731

S A M P L E D E S C R I P T I O N : MW-104
Date T a k e n : 04-30-90

05-25-90
S A M P L E NO: 50416
City o f San Marcos L a n d f i l l

Date Received: 05-01-90

A c r o l e i nA c r y l o n i t r i l eBenzeneBromodichloromethaneBromofonaBromomethaneCarbon t e t ra ch l or id eChlorobenzeneChloroe thane2-Chloro e thy lv iny l etherC h l o r o f o r mChloronethaneDibromochloronethane1.2-Dichlorobenzene1.3-Dichlorobenzene1.4-Dichlorobenzene1.1-Dichloroethane1.2-Dichloroethane1.1-Dichloroethenetrans-l-2-Dichloroethene1.2-Dichloropropanec i s - l ,3-Dichloropropenetrans- l ,3-DichloropropeneEthyl benzeneM e t h y l e n e chloride1 ,1 ,2 ,2-Tetra ch l o ro e thaneTe tr achl or oetheneT o l u e n eI1 , 1 , 1-Trichloroethane

M E T H O D 8240 V O L A T I L E S<10.0<10.0<1.0<1.0<1.0<2 0 . 0<1.0<1.0<20.0 ,<1.0<1.0<20.0<1.0<1.0<1.0<1.02.0<1.0<1.0<1 . 0<1.0
<1.0<5.0<1.01 . 2<1.0<1 . 0

u g / Lug/Lu g / Lug/Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lug/Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / L
Pam J u p e , ManagerAust in Division



IIIIIIIIIIIIIIIIIII

_c___
N A T I O N A LE N V I R O N M E N T A LT E S T I N G , I N C .

NET Gul f COM. IncAuctin Division2621-130 RWg«point DriveAu«tin,TX 78764
T«fc (612)928-8906(612) 828-3208

A N A L Y T I C A L REPORT

Doug PrickM C C U L L E Y , F R I C K & O I L M A N , I N C .5818 Balconea Dr., Ste 202Aust in TX 78731

S A M P L E D E S C R I P T I O N : K W - 1 0 4
Date T a k e n : 04-30-90

05-25-90
SAMPLE NO: 50416
City o f San Marcos L a n d f i l l

Date Received: 05-01-90
M E T H O D 8240 V O L A T I L E S1,1,2-Trichloroe thane <1.0T r i c h l o r o e t h e n e <1.0T r i c h l o r o f l u o r o n e t h a n e <1.0Vinyl ch lor ide <20.0c i s- l ,2-Dichloroe thene 10.2

u g / Lu g / Lu g / Lu g / Lu g / L

Pan J u p e , ManagerA u s t i n Divis ion



c
N E T N A T I O N A LE N V I R O N M E N T A L| . T E S T I N G , I N C .

N E T G v M C o M t l m iAuctto OMston2621-130 R U g t p o i n t Orfv*Atutln, TX 787S4
T«t ( 6 1 2 ) 928-6906Fix ( 5 1 2 ) 928-3208

A N A L Y T I C A L REPORT

Doug F r i c kM c C U L L E Y , F R I C K & O I L M A N , I N C .5818 Balconea Dr., Ste 202Austin TX 78731

S A M P L E D E S C R I P T I O N : MW-105
Date T a k e n : 04-30-90

05-25-90
S A M P L E N O : 50417
City o f San Marcos L a n d f i l l

Date Received: 05-01-90

A l k a l i n i t y , B i c a r b . ( C a C O 3 ) 508.A l k a l i n i t y , Carb. ( C a C O 3 ) <l .A l k a l i n i t y , T o t a l ( C a C O 3 ) 508.A l k a l i n i t y , P h e n o l . ( C a C O 3 ) <1.A n i o n / C a t i o n Balance 1.53chloride 124.Conduc t iv i ty 1,460.F l u o r i d e 0.68H a r d n e s s , T o t a l ( C a C O 3 ) 216.N i t r o g e n 1 , N i t r a t e 3.19pH 6.7S o l i d s , Dissolved 900.S u l f a t e 90 .TOG a 72.TOC b 80.TOG c 87.TOC d 80.Arsenic <0.005Barium 0.09Cadmium <0.01Calc ium 192.Chromium, T o t a l <0.01C o p p e r <0.02Iron <0.06Lead <0.03Magnes ium 17.6Manganese 0.14Mercury 0.0007Potass ium 3.5

m g / Lm g / Lm g / Lm g / L%m g / Lumhos/cmm g / Lm g / Lm g / Lunitsm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / Lm g / L
Pam J u p e , ManagerAus t in Division



IIIIIIII

c_____
N A T I O N A LE N V I R O N M E N T A L. T E S T I N G , I N C .

NET Qutf Gout IncAustin OMtlon2021-130Austin, TX 78754
T«fc (612) 9284905Far (512) 928-3208

A N A L Y T I C A L REPORT

Doug F r i c J cM c C U L L E Y , F R I C K & O I L M A N , I N C .5818 Balcones Dr., Sta 202A u s t i n TX 78731

S A M P L E D E S C R I P T I O N : MW-105
Date Taken: 04-30-90

S e l e n i u mS i l v e rS o d i u mZ i n c

05-25-90
SAMPLE NO: 50417
City of San Marcon L a n d f i l l

Date Received: 05-01-90

<0.005<0.0190.60.02

ng/Lm g / Lm g / La g / L

Pan J u p e , ManagerAust in Division



c I
N E T N A T I O N A LE N V I R O N M E N T A LI . T E S T I N G , I N C .

NET Gulf Cosst. inc.Aust in Division2821-130 RUgcpoint Drtv*Austin, TX 78754
Ttt (612)928-6906F a x : ( 5 1 2 ) 9 2 8 - 3 2 0 8

A N A L Y T I C A L REPORT

Doug F r i c J cM c C U L L E Y , F R I C K & O I L M A N , I N C .5818 Balcones Dr., Ste 202A u s t i n TX 78731

S A M P L E D E S C R I P T I O N : MW-105
Date T a k e n : 04-30-90

05-25-90
S A M P L E NO: 50417
City o f San Marcos L a n d f i l l

Date Received: 05-01-90
M E T H O D 8240 V O L A T I L E SAcro l e in <10.0A c r y l o n i t r i l e <10.0Benzene <1.0Broaodichloronethane <1.0Bromofora <1.0Bromoae.thane < 2 0.0Carbon t e trachlor ide <1.0Chlorobenzene <1.0Chloroethane <20.02 - C h l o r o e t h y l v i n y l ether <1.0C h l o r o f o r m <1.0Chloromethane <20.0Dibromochloromethane <1.01.2-Dichlorobenzene <1.01.3-Dichlorobenzene 1.71.4-Dichlorobenzene <1.01.1-Dichloroethane <1.01.2-Dichloroethane <1.01.1-Dichloroethene <1.0trans-l-2-Dichloroethene <1.01.2-Dichloropropane <1.0cis-l,3-Dichloropropene <l.Otrans-l ,3-Dichloropropene <1.0Ethyl benzene <l.OMethylene chloride <5.01,1 ,2 ,2-Tetrach loroe thane <1.0Tetrach loro e th ene <1.0T o l u e n e <1.01,1,1-Trichloroethane <1.0

u g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lug/Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / L

Pan J u p e , ManagerA u s t i n Divis ion



IIIIIIIIIIIIIIIIIII

c
N A T I O N A LE N V I R O N M E N T A LT E S T I N G , I N C .

N E T Q u H C o M t l n cAusan Olvtoion2621-130 RldgtOdnt Ortv«Austin, TX 78764
T«fc ( 5 1 2 ) 928-8906Fax ( 0 1 2 ) 928-3208

A N A L Y T I C A L REPORT

Doug F r i c kM C C U L L E Y , F R I C K & O I L M A N , I N C .5818 Baleones Dr., Sta 202A u s t i n TX 78731

S A M P L E D E S C R I P T I O N : MW-105
Data T a k e n : 04-30-90

05-25-90
SAMPLE NO: 50417
City of San Marcos L a n d f i l l

Data Received: 05-01-90
M E T H O D 8240 V O L A T I L E S1 , 1 , 2 - T r i c h l o r o a t h a n a <1.0T r i c h l o r o e t h e n a <1.0T r i c h l orof luoronethane <1.0Vinyl ch l or id e <20.0

u g / Lu g / Lu g / Lu g / L

Pam J u p e , ManagerAustin Division



c
N E T N A T I O N A LE N V I R O N M E N T A LI . T E S T I N G , I N C .

N E T G u t f C o w t l n f eAustin OMston2821-130 Rldg«po(nt Ottv*Austin, TX 78764
T«t (512) 828-8905Ft* («12) 828-3208

A N A L Y T I C A L REPORT

Doug F r i c l cM c C U L L E Y , F R I C K & O I L M A N , I N C .5818 Balcones Dr., Ste 202A u s t i n TX 78731

S A M P L E D E S C R I P T I O N : T r i p Blank
Date T a k e n : 04-30-90

06-07-90
S A M P L E N O :
C i t y o f San

50418
Marcos L a n d f i l l

Date Received: 05-01-90

A c r o l e i nA c r y l o n i t r i l eBenzeneBromodi ch l orome thaneB r o m o f o r mBromomethaneCarbon t e t r a c h l o r i d eC h l o r o b e n z e n eC h l o r o e t h a n e2 - C h l o r o e t h y l v i n y l etherC h l o r o f o r mC h l o r o m e t h a n eDibromoch lorome thane1.2-Dichlorobenzene1 .3-Dichlorobenzene1.4-Dichlorobenzene1.1-Dichloroe thane1.2-Dichloroe than«1.1-Dichloroethen«trans-l-2-Dichloroethene1.2-Dichloropropanec i s -1 ,3-Dichloropropenet ran s-1 ,3-Dich loropropeneE t h y l benzeneM e t h y l e n e ch lor ide1 , 1 , 2 , 2 - T e t r a c h l o r o e t h a n *T e t r a c h l o r o e t h e n eT o l u e n e1 , 1 , 1 - T r i c h l o r o e t h a n e

M E T H O D 8240 V O L A T I L E S<10.0<10.0

<20.0

<20.0

<20.0

<5.0

u g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / L
P a m J u p e , ManagerA u s t i n Div i s i on



1111111111111111111

c c
•̂••••••B t i A - r i / ' M L i A i N E T Q u t f C o M U n cî f̂l̂ ^̂ ^̂  NATIONAL *»**" oivwonH ^ 1 IBVi •Hi CKI\/ID/^KI&4CKITAI 282M30 R W g t p o I n t Drtvt ,« k/ l mSm H EN VI RON MENTAL Au*m,TX7a7S4I^^J^S^^H TESTING INC 1^(512) ssweoa *•••̂ •̂•l* ' CO ' ">"J» U N O . Fuc (61 2) 928^3208

A N A L Y T I C A L REPORT

Doug F r J L c k 06-07-90M C C U L L E Y , F R I C X & O I L M A N , I N C .5818 Ba].cones Dr., St« 202 SAMPLE NO: 50418A u s t i n TX 78731 C i t y o f S a n Marcos L a n d f i l l
S A M P L E D E S C R I P T I O N : T r i p Blank
Date T a k e n : 04-30-90 Date Received: 05-01-90

M E T H O D 8240 V O L A T I L E S1,1, 2-Trichloroe than« <1 . 0 u g / LT r i c h l o r o e t h e n e <1.0 u g / LT r i c h l o r o f l u o r c a n e t h a n e 1.1 u g / LV i n y l ch lor ide <20.0 u g / L

i

/-7 ' .i^ — G^1 Pan J u p e , Manager/ A u s t i n Div i s i on



N E K N A T I O N A LE N V I R O N M E N T A LT E S T I N G , I N C .
NET Outf Gout, (no.Attt t ln OlvWon

T«t (812)928-8908Fix (01 2)9280208

A N A L Y T I C A L REPORT

Doug F r i c kM c C U L L E Y , F R I C K & O I L M A N , I N C .5818 Balcones Dr., Ste 202A u s t i n TX 78731

S A M P L E D E S C R I P T I O N : F i e l d Blank
Date T a k e n : 04-30-90

06-07-90
S A M P L E N O : 50419
C i t y o f S a n Marcos L a n d f i l l

Date Received: 05-01-90

A c r o l e i nA c r y l o n i t r i l eBenzeneBromodichloromethaneB r o m o f o r mBromomethaneCarbon t e t r a c h l o r i d eC h l o r o b e n z e n eC h l o r o e t h a n e2 - C h l o r o e t h y l v i n y l ' e t h e rC h l o r o f o r mChloromethaneD ibromochloromethane1.2-Dichlorobenzene1.3-Dichlorobenzene1.4-Dichlorobenzene1.1-Dichloroethane1.2-Dichloroethane1.1-Dichloroethenetrans-l-2-Dichloroethene1.2-Dichloropropanec i s - l , 3 - D i c h l o r o p r o p e n etrans-1 ,3-Dich loropropeneEthyl benzeneM e t h y l e n e chloride1 , 1 , 2 , 2 - T e t r a c h l o r o e t h a n eT e t r a c h l o r o e t h e n eT o l u e n e1 , 1 , 1 - T r i c h l o r o e t h a n e

M E T H O D 8240 V O L A T I L E S<10.0<10.0

<20.0

<20.0

<20.0

<5.0

u g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / Lu g / L
am J u p e , ManagerA u s t i n Divi s ion



IIIIIIIIIIIIIIIIIII

c___
N A T I O N A LE N V I R O N M E N T A L. T E S T I N G , I N C .

NET Gul f Cowt, Inc .Awtin DMaion2621-130 RWgtpo tr t Ortv*A u « t l n , T X 78764
T«t (812} 928-6908Fix (812) 928-3208

A N A L Y T I C A L REPORT

Ooug F r i c XM C C U L L E Y , F R I C K & O I L M A N , I N C .5818 Ba1cones Dr., Ste 202A u s t i n TX 78731

S A M P L E D E S C R I P T I O N : F i e l d Blank
Date T a k e n : 04-30-90

06-07-90
S A M P L E N O : 50419
City o f San Marcos L a n d f i l l

Date Received: 05-01-90
M E T H O D 8240 V O L A T I L E S1 , 1 , 2 - T r i c h l o r o e t h a n e <1.0T r i c h l o r o e t h e n e <1.0T r i c h l o r o f l u o r o m e t h a n e 1.0V i n y l c h l or id e <20.0

u g / Lu g / Lu g / Lu g / L

am J u p e , ManagerA u s t i n Div i s i on



ATTACHMENT 5
1990 R E S U L T S FROM FORT WORTH DISTRICT

P R I V A T E DRHEIBG W A T E R WELL S A M P L I N G



I
0 H B W 9 A N A Q T I C A L S E R V I C E S

• P.O. BOX 4300 • 96619 G R O Q A N S MILL ROAD • THE W O O D L A N D S . TX 77380 • 713-367-6201 • FAX 713-292-3005

BECEWED
I SEP 2 ' 1990

I *"-•'*"•
I
I
I

C I T Y O P S A N M A R C O S S e p t e m b e r 2 0 , 1990S a n M a i r c o s , T X
A t t e n t i o n : S t e p h e n J e n k i n s

D e a r M r . J e n k i n s :
A t t a c h e d a r e t h e a n a l y t i c a l r e s u l t s f o r your s a m p l e s i d e n t i f i e d a s• A 0 8 3 0 2 - I 2 t h r o u g h A 0 8 3 0 2 3 8 , which were s a m p l e d o n A u g u s t 2 9 , 1990.
W e a t H e t z a p p r e c i a t e t h e o p p o r t u n i t y t o s erve y o u w i t h q u a l i t ya n a l y t i c a l t e s t i n g . I f y o u have a n y q u e s t i o n s about t h e r e s u l t s ,• p l e a s e do not h e s i t a t e to c o n t a c t me.

I
d e l i s T T . W i l l i a m sP r o j e c t M a n a g e rB e t z L a b o r a t o r i e s1 ( 7 1 3 ) 3 6 7 - 6 2 0 1F A X ( 7 1 3 ) 3 6 7 - 3 1 8 9

I
I



A N A I Y T I C A L S E R V I C E S
P O. BOX 4300 . 9669 GROQANS MILL ROAD • THE W O O D L A N D S . TX 77380 . 713-367-6201 . FAX 713-292-3905

P a g e 1
C I T Y O F S A N M A R C O SS a n M a r c o s , T X
A t t e n t i o n : S t e p h e n J e n k i n s

D a t e S u b m i t t e d : 8 / 3 0 / 9 0D a t e R e p o t t e d : 9 / 2 0 / 9 0

V O L A T I L E O R G A N ! C S ( E P A 8 2 4 0 )

S a m p l e D e s c r i p t i o n : P r o p e r t yD a t e S a r a l p l e d : 8 / 2 9 / L a b o r a t o r y I D : A 0 8 3 0 2 3 2D a t e A n a l y z e d : 9 / 6 / 9 0
C o m p o u n d u g / 1
A c e t o n eB e n z e n eB r o m o d i c h l o r o a e t h a n eB r o m o f o r «B r o m o m e t h a n e2 - B u t a n o n eC a r b o n D i s u l f i d eC a r b o n T e t r a c h l o r i d eC h l o r o b e n z e n eC h l o r o e t h a n e2 - C h l o r o e t h y l v i n y l e t h e rC h l o r o f o r mC h l o r o m e t h a n eD i b r o m o c h l o r o a e t h a n e1 . 1 - D i q h l o r o e t h a n e1 . 2 - D i c h l o r o e t h a n e1 , 1 - D i c h l o r o e t h e n e

N DN D
N DN DN D
N DN D
N D
N DN D
N DN D
N DN D
N DN D
N D

[ 5 0 ]

( 1 0 J1 1 0 0 ]

1 1 0 ][ 1 0 ]
[ 1 0 ]

(b) (6)



111111111111

B B S I - T ^ f a A N A I Y T I C A L S E R V I C E S
P.O. BOX 4300 • 96C9 OIKXUNS MILL ROAD • THE W O O D L A N D S . TX 77380 • 7£MJ- e|0 1 * F A X713-292-3905

V O L A T I L E O R G A N I C S ( E

L a b o r a t o r y I D : A 0 8 3 0 2 3 2

C o m p o u n d u g / 1
T r a n s - 1 , 2 - D i c h l o r o e t h e n e N D1 , 2 - D i c h l o r o p r o p a n e N Dc i s -1 , 3 , D i c h l o r o p r o p e n e N Dt r a n s - 1 , 3 - D i c h l o r o p r o p e n e N DE t h y l b e n z e n e N D2 - H e x a n o n e N D [ 5 0 ]M e t h y l e n e C h l o r i d e N D4 - M e t h y l - 2 - p e n t a n o n e N D [ 5 0 ]S t y r e n e N D1 , 1 , 2 , 2 - T e t r a c h l o r o e t h a n e N DT e t r a c h l o r o e t h e n e N DT o l u e n e N D1 , 1 , 1 - T r i c h l o r o e t h a n e N D1 , 1 , 2 - T r i c h l o r o e t h a n e N DT r i c h l o r o e t h e n e < 5V i n y l a c e t a t e N D [ 5 0 ]V i n y l c h l o r i d e N D [ 1 0 ]X y l e n e s t o t a l < 5D i c h l o r o b e n z e n e s N D

L i m i t o f P r a c t i c a l Q u a n t i t a t i o n i s 5 u g / 1 , u n l e s sn o t e d in b r a c k e t s .

( c o n t ' d )

o t h e r w i s e
S u r r o g a t e Recovery: R e c o v e r y L i m i t s

1

1

1

1

1

1

1

l , 2 - D i c h l o r o e t h a n e - d 4 100 1 76-114 1T o l u e n e - d 8 100 1 88-110 %E i r o m o f l u o r o b e n z e n e 102 t 86-115 I



A N A I Y T I C A L S E R V I C E S
P.O. BOX 4300 • 9689 G R O Q A N S MILL ROAO • THE WOODLANDS. TX 77360 • 713-367-6201 • FAX 713-292-3905

P a g e 3
V O L A T I L E O R G A N I C S ( E P A 8 2 4 0 )

S a m p l e D e s c r i p t i o n : S i t eD a t e S a m l p l e d : 8 / 2 9 /

C o m p o u n d
A c e t o n eBenzeneB r o m o d i c h l o r o m e t h a n eB r o m o f o r mB r o m o m e t h a n e2 - B u t a n o n eC a r b o n D i s u l f i d e ,C a r b o n T e t r a c h l o r i d eC h l o r o b e n z e n eC h l o r o e t h a n e2 - C h l o r o e t h y l v i n y l e t h e rC h l o r o f o r mC h l o r o m e t h a n eD i b r o m o c h l o r o m e t h a n e1 . 1 - D i C h l o r o e t h a n e1 . 2 - D i C h l o r o e t h a n e1,1-Di c h l o r o e t h e n e

L a b o r a t o r y I D : A 0 8 3 0 2 3 3D a t e A n a l y z e d : 9 / 6 / 9 0
u g / 1

N D [ 5 0 ]N D
N DN D
N D [ 1 0 ]
N D [ 1 0 0 ]N DN DN D
N D [ 1 0 ]
N D [ 1 0 ]N D
N D [ 1 0 ]
N D5N D
N D

(b) (6)



1111111111111111111

mpm
H B S T T ^ A N A U T I C A L S E R V I C E S P j J
P.O. BOX 4300 • 9669 G R O Q A N S MILL ROAD « THE W O O D L A N D S . TX 77380 • 713-387-6201 • FAX 713-292-3903 IJJJJJJ-

L a b o r a t o r y I D : A 0 8 3 0 2 3 3

C o m p o u n d
T r a n s - l , 2 - D i c h l o r o e t h e n e1 , 2 - D i c h l o r o p r o p a n cc i s - l , 3 , D i c h l o r o p r o p e n et r a n s - 1 , 3 - D i c h l o r o p r o p e n eE t h y l b e n z e n e2 - H e x a n o n eM e t h y l e n e C h l o r i d e4 - M e t h y l - 2 - p e n t a n o n eS t y r e n e1 , 1 , 2 , 2 - T c t r a c h l o r o e t h a n eT e t r a c h l o r o e t h e n eT o l u e n e1 ,1 , 1 - T r i c h l o r o e t h a n e1 , 1 , 2 - T r i c h l o r o e thaneT r i c h l o r o e t h e n eV i n y l a c e t a t eV i n y l c h l o r i d eX y l e n e s t o t a lD i c h l o r o b e n z e n e s

L i m i t o f P r a c t i c a l Q u a n t i t a t i o n i s 5n o t e d in b r a c k e t s .
S u r r o g a t e Recovery:l , 2 - D i c h l o r o e t h a n e - d 4 100 %T o l u e n e - d 8 96 IB r o m o f l u o r o b e n z e n e 98 %

P a g e 4

V O L A T I L E O R G A N I C S ( E P A 8 2 4 0 )( c o n t ' d )

u g / 1
N D
N D
N D
N O
N DN D [ 5 0 ]N DN D [ 5 0 ]N DN D
N DN D
N D
N D< 5N D [ 5 0 ]N D [ 1 0 ]N D
N D

u g / 1 , u n l e s s o t h e r w i s e
R e c o v e r y L i m i t s76-114 %68-110 186-115 %



A N A D T I C A L S E R V I C E S
P.O. BOX 4300 • 9669 GROQANS MILL ROAD • THE W O O D L A N D S . TX 77380 .713-387-6201 • FAX 713-292-3905

P a g e 5
V O L A T I L E O R G A N I C S ( E P A 6 2 4 0 )

S a m p l e D e s c r i p t i o n : S i t eD a t e S a m l p l e d : 8 / 2 9 / L a b o r a t o r y I D : A 0 8 3 0 2 3 4D a t e A n a l y z e d : 9 / 6 / 9 0

C o m p o u n d u g / 1
A c e t o n e < 5 0 [ 5 0 ]B e n z e n e N DB r o m o d i c h l o r o m e t h a n e N DB r o m o f o r m N DB r o m o m e t h a n e N D [ 1 0 ]2 - B u t a n o n e N D [ 1 0 0 ]C a r b o n D i s u l f i d e N DC a r b o n T e t r a c h l o r i d e N DC h l o r o b e n z e n e ' N DC h l o r o e t h a n e N D [ 1 0 ]2 - C h l o r o e t h y l v i n y l e t h e r N D [ 1 0 ]C h l o r o f o r m N DC h l o r o w e t h a n e N D [ 1 0 ]D i b r o m o c h l o r o m e t h a n e N D1 . 1 - D i c h l o r o e t h a n e N D1 . 2 - D i c h l o r o e t h a n e N D1 , 1 - D i c h l o r o e t h e n e N D

(b) (6)



A N A L Y T I C A L S E R V I C E S
P.O. BOX 4300 • 9669 G R O Q A N S MILL R O A D * THE W O O D L A N D S . TX 77380 • 713-387-6201 • FAX 713-292-3905P a g e 6

V O L A T I L E O R G A N I C S ( E P A 8 2 4 0 )( c o n t ' d )
L a b o r a t o r y I D : A 0 8 3 0 2 3 4
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F r e d e r i c k s burg

G r o u p

Maximum
t h i c k n e s s

( f e e t )
H ic

401;

5

100

500

400

400

2,000

600

600

1,200

200
500

C h a r a c t e r o f rocks
G r a v e l , c l a y , s i l t , a n d s a n d .

G r a v e l , s a n d , m a r l , s i l t , c l a y ,
c a l i c h e , and c o n g l o m e r a t e .

P r e d o m i n a n t l y f l i n t grave l a n d c o bb l e s
and some l i m e s t o n e b o u l d e r s .

I r o n - b e a r i n g g l a u c o n i t i c c l a y a n d
sand.

M a s a l v e t o t h i n - b e d d e d f i n e t o med ium
sand and c l a y w i th some lensea of
c o n g l o m e r a t e c o n t a i n i n g iron.

G l a u c o n i t i c sand and s i l t in the lower
part of f o r m a t i o n and c l a y and some
t h i n beds o f s a n d s t o n e I n t h e u p p e r
p a r t .

F i n e t o coarse, l oo s e , c r o s s - b edded
s a n d ; some th in beds o f s a n d s t o n e
and c l a y .

F i n e t o medium sand, c l a y , sandy c l a y ,
s a n d s t o n e , and s l l t y s ha l e w i t h some
l en s ea o f l i m e s t o n e .

C l a y , s i l t , g l a u c o n i t i c s a n d , a n d t h i n
beds o f l i m e s t o n e and s a n d s t o n e .

P r e d o m i n a n t l y c l a y and s i l t and some
l e n s e s o f b l u i s h s a n d s t o n e .

C l a y , s h a l e , m a r l , a n d l i m e s t o n e .

L i m e s t o n e and c l a y .
do

W a t e r - b e a r i n g p r o p e r t i e s
Y i e l d s s m a l l t o m o d e r a t e q u a n t i t i e s o f f r e s h t o

s l i g h t l y s a l i n e wa t e r t o numerous w e l l s f o r
d o m e s t i c and s t o c k use, and some i r r i g a t i o n .

Y i e l d s s m a l l t o l a r g e q u a n t i t i e s o f f r e s h water
to numerous w e l l s f o r d o m e s t i c and s t o c k use,
p u b l i c s u p p l y , a n d some i r r i g a t i o n .

Not known to y i e l d wat er to w e l l s in C a l d w e l l
C o u n t y .

Do.

Y i e l d s s m a l l q u a n t i t i e s o f f r e s h t o s l i g h t l y
sa l ine water to a few w e l l s for d o m e s t i c and
s t o ck use. C a p a b l e o f y i e l d i n g m o d e r a t e
q u a n t i t i e s o f water t o p r o p e r l y c o n s t r u c t e d
w e l l s .

Do.

Y i e l d s smal l t o moderat e q u a n t i t i e s o f f r e s h t o
s l i g h t l y s a l i n e water t o w e l l s f o r d o m e s t i c
and s t o ck use, and some i r r i g a t i o n . C a p a b l e
o f y i e l d i n g l a r g e q u a n t i t i e s o f w a t e r t op r o p e r l y c on s t ruc t ed w e l l s .

Y i e l d s s m a l l t o l a r g e q u a n t i t i e s o f f r e s h t o
m o d e r a t e l y s a l i n e wat er to a l a r g e number of
w e l l s f o r d o m e s t i c a n d s t o ck use, p u b l i c
s u p p l y , and some i r r iga t i on .

Not known to y i e l d water to w e l l s in C a l d w e l l
C o u n t y .

M o s t l y non-wa t e r-b ear ing . Y i e l d s s m a l l quant i -
t i e s o f h i g h l y m i n e r a l i z e d wat er t o w e l l s i n
a f ew p l a c e s .

N o t known t o y i e l d f r e s h o r s l i g h t l y sa l ine
w a t e r t o w e l l s i n C a l d w e l l C o u n t y .

Do.
Do.
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al luvium is about 15 f e e t per m i l e ; the s u r f a c e a l s o has a component of s l o p e
toward the San M a r c o s River.

T h e a l l u v i u m y i e l d s sma l l t o m o d e r a t e q u a n t i t i e s o f f r e s h t o s l i g h t l y
s a l i n e water to numerous dug w e l l s and to s p r i n g s . The w e l l s are used c h i e f l y
f or d o m e s t i c and s t o ck p u r p o s e s and t o a sma l l e x t en t f or i r r i g a t i o n . S e v e r a l
s p r i n g s , which f l o w f r o m th e a l l u v i u m a t i t s contac t w i th t h e u n d e r l y i n g rocks,
occur a long g u l l i e s near the San Marcos River and a long the bank of the river.
No e s t i m a t e was made o f th e t o t a l natural d i s c h a r g e o f the s e s p r i n g s , bu t th e
f l o w p r o b a b l y f l u c t u a t e s over a wide range a s i n d i c a t e d by s p r i n g B U - 6 7 - 0 9 - 3 0 3 ,
which had an e s t i m a t e d f l o w of 150 gpm on J u l y 3, 1946, and 25 gpm on N o v e m -
ber 7, 1963.

G R O U N D W A T E R

Occurrence o f Ground W a t e r
The occurrence of ground water only as i t a p p l i e s to C a l d w e l l C o u n t y i s

d i s c u s s e d b r i e f l y here. T h e g enera l p r i n c i p l e s o f t h e occurrence a n d movement
of ground water in all t y p e s of rocks have been d e s c r i b e d in d e t a i l by many
w r i t e r s i n c l u d i n g M e i n z e r ( 1 9 2 3 , p . 2 - 1 4 2 ) , M e i n z e r a n d o t h e r s ( 1 9 4 2 , p . 3 8 5 -
4 7 8 ) , a n d T o l m a n ( 1 9 3 7 ) .

The source o f ground wat er i s p r e c i p i t a t i o n on the s u r f a c e o f th e e a r t h .A large par t of the p r e c i p i t a t i o n runs off or is soon consumed by e v a p o t r a n -s p i r a t i o n , or is s t o r e d in the s o i l to be e v a p o r a t e d or t r a n s p i r e d l a t e r . A
s m a l l par t of the water i n f i l t r a t e s through the so i l and s u b s o i l , moves down-
ward to the w a t e r t a b l e , and becomes recharge or p a r t of the ground wat er in
s t o r a g e . F a c t o r s a f f e c t i n g recharge i n c l u d e t h e i n t e n s i t y a n d amount o f rain-
f a l l , t h e s l o p e o f t h e land s u r f a c e , t h e t y p e o f s o i l , t h e t y p e o f m a t e r i a lbe tween th e s o i l and th e wat er t a b l e , th e p e r m e a b i l i t y o f th e a q u i f e r , th e
q u a n t i t y of water in the a q u i f e r , and the rate of e v a p o t r a n s p i r a t i o n .

In s a n d y o u t c r o p areas, ground water i s u n c o n f i n e d and i s under water-
t a b l e c o n d i t i o n s . D o w n d i p f r o m th e o u t c r o p o r recharge areas where t h e a q u i f e ri s o v e r l a i n by l e s s p e r m e a b l e m a t e r i a l , the wa t er becomes c o n f i n e d and i s undera r t e s i a n c o n d i t i o n s .

W a t e r under ar t e s ian c o n d i t i o n s , i f n o t d i s t u r b e d b y m a n ' s w i t h d r a w a l s ,
w i l l rise in w e l l s to an e l e v a t i o n equal to its e l e v a t i o n in the recharge area
l e s s the l o s s in pre s sure due to f r i c t i o n . W h e r e the e l e v a t i o n of the lands u r f a c e near a w e l l i s c o n s i d e r a b l y b e l ow the general l eve l of the area of out-
c r o p , the p r e s s u r e may be s u f f i c i e n t to cause the water to rise above the land
s u r f a c e a n d t h e w e l l w i l l f l o w . A f e w w e l l s i n t h e P l u m Creek v a l l e y f l o w
s m a l l q u a n t i t i e s o f wat er .

Ground water moves s l o w l y ( t e n s t o h u n d r e d s o f f e e t a y e a r ) under the
i n f l u e n c e o f g r a v i t y f r o m areas o f recharge t o areas o f d i s c h a r g e . T h e water
i s d i s c h a r g e d n a t u r a l l y t h r o u g h s e e p s and s p r i n g s in the o u t c r o p of the aqui-fer, by t r a n s p i r a t i o n where the water t a b l e i s c l o s e enough to the s u r f a c e to
be reached by the roo t s of p l a n t s or t r e e s , and by s e e p a g e t h r o u g h s e m i c o n f i n -
ing b e d s , o r a l o n g f a u l t s , into a n o t h e r a q u i f e r having a lower p r e s s u r e .
Ground water i s a l s o d i s c h a r g e d a r t i f i c i a l l y through w e l l s .
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A l o n g the e d g e s of the Leona F o r m a t i o n where i t i s th in , the u n d e r l y i n g
f o r m a t i o n may p r o t r u d e above the wa t e r t a b l e at t i m e s , and in t h e s e p l a c e s the
Leona i t s e l f may no t a lways c o n t a i n water. For e x a m p l e , w e l l B U - 6 7 - 0 2 - 6 0 2 ,
which was dug t h r o u g h the Leona and a few f e e t into the u n d e r l y i n g N a v a r r o
G r o u p , i s s u p p l i e d by water f r o m the Leona when the wa t er l e v e l s are h i g h
d u r i n g p e r i o d s o f abundant r a i n f a l l . I n d r y seasons when t h e wa t e r l ev e l
r e c e d e s , the we l l i s dry.

S e v e r a l w e l l s have been used f or i r r i g a t i o n in p e r i o d s o f ex treme d r o u g h t
such a£i 1925 and 1 9 5 5 - 5 6 , and r e l a t i v e l y l a r g e y i e l d s have been r e p o r t e d . W e l l
B U - 6 7 - 0 2 - 9 0 3 , a 40 by 2 0 0 - f o o t p i t , y i e l d e d 1,820 gpm for s everal hours a f t e r
which the p i t was a l l o w e d t o f i l l over n igh t b e f o r e p u m p i n g was r e sumed. Con-
tinuous; y i e l d s o f about 500 gpm could b e e x p e c t e d f r o m p r o p e r l y c o n s t r u c t e d
w e l l s at the most f a v o r a b l e l o c a t i o n s where the gravel i s h i g h l y p e r m e a b l e and
the s a t u r a t e d t h i c k n e s s i s g r e a t e s t .

Because o f t h e h i g h t o p o g r a p h i c p o s i t i o n o f t h e Leona F o r m a t i o n and th e
re la t iv e i m p e r m e a b i l i t y of the u n d e r l y i n g rocks northwes t of L o c k h a r t , at
l e a s t par t o f t h e wa t er i s d r a i n e d f r o m th e f o r m a t i o n by g r a v i t y s p r i n g s . As
e v i d e n c e , numerous s p r i n g s and s e e p s t h a t are f ed by wa t e r f r o m the Leona occur
along C l e a r F o r k P l u m Creek and other s m a l l e r t r i b u t a r i e s to Plum Creek . On
A p r i l 15 , 1964, C l e a r F o r k P l u m C r e e k had a f l o w o f 90 gpm a t S t a t e H i g h w a y 142
and a f l o w of 410 gpm at the swimming p o o l in L o c k h a r t S t a t e Park about 2^
m i l e s s ou thwe s t o f L o c k h a r t , a l l o f th e water coming f r o m s e e p s and s p r i n g s in
the Leona.

T h e t o t a l s p r i n g f l o w f r o m t h e Leona F o r m a t i o n p r o b a b l y i s l a r g e . T h e
movement o f water in the f o r m a t i o n i s g e n e r a l l y toward the s o u t h e a s t , f o l l o w i n g
t h e p r e v a i l i n g s l o p e o f t h e p l a i n . S o u t h o f Lockhar t where t h e Leona r e s t s
upon the W i l c o x , a r e l a t i v e l y p e r m e a b l e u n i t , the Leona p r o b a b l y a c t s a s a
recharge f a c i l i t y f o r t h e u n d e r l y i n g W i l c o x . T h i s i s borne o u t b y t h e f a c t
that s o u t h e a s t o f Lockhart on ly a f ew w e l l s o b ta in a l l t h e i r water f r o m th e
Leona because most o f the wa t er ha s d r a i n e d down into the u n d e r l y i n g W i l c o x .
A l s o , t h e q u a l i t y o f th e water f r o m th e W i l c o x seems t o b e improved where th e
W i l c o x i s over la in by the Leona. For e x a m p l e , water f r o m w e l l BU-67-11-309,
which i s on the Leona o u t c r o p but p r o d u c e s f r o m the W i l c o x , i s o f b e t t e r qual-
i ty than the water f r o m w e l l B U - 6 7 - 1 1 - 3 1 1 , which i s on the W i l c o x o u t c r o p .
Leakage f r o m the Leona into the W i l c o x a l s o is i n d i c a t e d by f e w e r and s m a l l e r
s p r i n g s a l o n g t h e margin o f t h e Leona p l a i n s o u t h e a s t o f L o c k h a r t .

Recent A l l u v i u m
Thu Recent a l l u v i u m in C a l d w e l l C o u n t y i s a c o n t i n u a t i o n of the b o d y of

a l l u v i u m which s t a r t s a l o n g the Blanco River near San Marco s in H a y s C o u n t y and
e x t e n d s d o w n s t r e a m a l o n g th e San Marco s River ( F i g u r e 6) . N u m e r o u s w e l l s and
cut banks show that the a l l u v i u m is r e s t i n g on a l m o s t i m p e r m e a b l e c l a y and
s ha l e of the Navarro or M i d w a y G r o u p s in the n o r t h w e s t e r n p a r t of the county.
Rasmussen (1947, p . 13) says t h a t th e a l l u v i u m c o n s i s t s o f two d i s t i n c t s e d i -
mentary uni t s — the lower par t i s a sheet of s t r a t i f i e d , in p l a c e s c r o s s b e d d e d ,
gravel and sand about 15 f e e t t h i c k , and the u p p e r par t is mas s ive b u f f - c o l o r e d
c l a y e y s i l t , a l s o about 15 f e e t t h i c k . The wri t er observed w e l l BU-67-10-110
several t imes w h i l e i t was b e ing dug into the a l l u v i u m and n o t e d t h a t the mate-
rial brough t up was c l a y , s i l t , and gravel and l i t t l e or no s a n d . The b o t t o m
few f e e t : where water was f o u n d was not observed. The maximum th i ckne s s of the
a l l u v i u r i i s about 45 f e e t . The d o w n s t r e a m g r a d i e n t o f th e s u r f a c e o f th e
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T E X A S N A T U R A L R E S O U R C E C O N S E R V A T I O N C O M M I S S I O N
I N T E R O F F I C E M E M O R A N D U M

D A T E :

TO:

W T H R U :

F R O M :

S U B J E C T :
Susan:

June 9, 2000

Susy L o f t u s
S u p e r f i m d P r o j e c t Coordinator
Remediation
J o h n Meyer
Senior G e o l o g i s t
S W A P
Ken May
Source Water Assessment & Protec t ion
P u b l i c Drinking Water S e c t i o n
Water Permit s & Resource Management
Publ i c Water S u p p l y Sources

W
J U N 1 3 20GO

S I T E A S S E S S M E N T SM A N A G E M E N T S E C T I O N

A t t a c h e d is a print-out of a query ran on our SWAP db to p u l l out USGS t o p o g r a p h i c map
l o ca t i on s and well data for all PWS w e l l s located on the sub j e c t quads. The associated wel lhead
pro t e c t i on areas for SWP program p a r t i c i p a n t s is a 1/4 mile radius for each wel l . At the time
these d e l i n e a t i o n s were generated this program used a standard 1/4 mile radius, circa 1989. In
actual i ty, in the Edwards aqui fer , areas of in f luence for recharge can extend back to the recharge
zone. The river al luvium we l l s are considered groundwater under the i n f l u e n c e of sur fac e ,
water wells.. The delineated area for these wells would be the truncated watershed back to >
the headwaters. .We hope this in format ion is u s e f u l . Thanks! j

Ken.
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X

m
T N R C C S A N M

Public Water S u p p l y Water
Located within the f o l l o w i n g USGS T o p o g r a

ARCOS NORTH 2£

i n) IL^JLIU^ n' ruSources i ... iId ll M ] 3 2000 u,
p h l c M a p A r e a : : ' SUE ^si^rsrr-'; V " , A - ! - • ; ' > . f r : i r ;1097-1 10 2997-333 06/07/2000

P W S I D
0160014

P W S I D
0280003

7i

P W S I D
1050001

PWS Name
S T O N E G V T E S U B D I V I S I O N W A T E R S Y S T E M P O B O X 1703

PWS Type: C SAN MARCOS
Pws Active? I 5123967005

Water Source
Owner D e s i g n a t i o n

G0160014A
1

G0160014B
2

P W S N a m e

Lati tude \ W e l l Depth *
L o n g i t u d e pri l l Date *

295616 330
975432 19950905

295616 330
975432 19950912

MAXWELL WATER SUPPLY CORPORATION PO BOX 1 58
PWS T y p e : C MAXWELL
Pws Active? A 5123576253

W a t e r Source
Owner D e s i g n a t i o n

G0280003A
1

G0280003B
2

G0280003C
3

P W S N a m e
SAN M A R C O S CITY OF

W a t e r Source
Owner D e s i g n a t i o n

G1 050001 A
2-SPRING LK PS

G1 050001 B
1 - 3 P R I N G L K P S

G1050001C
4 - C O M A N C H E S T .

G1 050001 D
5 - C O M A N C H E S T .

L a t i t u d e \ W e l l D e p t h *
L o n g i t u d e Drill Date *

295455 300
975444 19710315
295456 300
975443 19760511

295455 300
975446 19880613

TX 786671703
P o p u l a t i o n : 4

A q u i f e r Code * Entry Operational S t a t u s
S t a t e W e l l N o . * Point P u m p a g e ( g p m )
218EBFZA 9" '
67016 10°
2 1 8 E B F Z A 9" '
67016 10°

TX 786560158
Population: 4100

A q u i f e r Code * Entry Opera t i ona l S t a t u s
S t a t e W e l l N o . * p ° i n ' P u m p a g e ( g p m )
218EDRD ° 0 1 °
67019 37°
218EDRD ° 0 1 °
67019 120°

218EDRD ° 0 1 °
67019 120°

6 3 0 E H O P K I N S S T
PWS T y p e : C SANMARCOS TX 786666314
Pws Active? A 5123938346 Population: 42554

L a t i t u d e \ Well Depth *Longitude Drin Date *
295327 130
975605

295327 115
975606 19410000

295320 202
975647 19661214

295319 300
975648 19700112

A q u i f e r Code * Entry Opera t i ona l S t a t u s
S t a t e W e l l N o . * Point P u m p a g e ( g p m )
2 1 8 E B F Z A ° 0 1 0
67018 450°

218EBFZA ° 0 1 °
6701806 280°

2 1 8 E B F Z A ° 0 2 °
6701802 100°

2 1 8 E B F Z A ° 0 2 °
6701805 3*°°

Pagel



T N R C C

P u b l i c Water S u p p l y Water Sources
Located within t h e f o l l o w i n g U S G S T o p o g r a p h i c M a p Area:

S A N M A R C O S N O R T H 29097-H8 2997-333 06/07/2000

-—

P W S I D
1050002

P W S I D
1050003

P W S I D
1050009 ^

G1 050001 F
OLD W E L L 1

- G1050001I
G R E E N H A V E N

P W S N a m e
K Y L E C I T Y O F

P W S T y p e :
Pws Active?

W a t e r Source
Owner Des ignat ion

G1050002A
1 - F M 1 5 0 / B L A N C O

G1050002B
2 - A L L E N / S C O T T

G1050002C
3-CR 136

P W S N a m e

295327
975605

295447
975456

C
A

L a t i t u d e \L o n g i t u d e
295928
975301
295914
975253
295936
975332

S O U T H W E S T T E X A S S T A T E U N I V E R S I T Y
P W S T y p e :
Pws Active?

W a t e r Source
Owner D e s i g n a t i o n

G1050003A
1 - N R J A C K S O N H A

G1050003B
2 - N R J A C K S O N H A

G1050003C
3-OLD PWR HOUSE

P W S N a m e
SAN MARCOS BAPTIST ACADEMY '

P W S T y p e :
Pws Active?

W a t e r Source
Owner Des ignat ion

G1050009B
2

C
A

L a t i t u d e \L o n g i t u d e
295324
975639

295325
975639

295324
975619

130

185
19690303

PO BOX 40
K Y L E
5122685341
Well D e p t h *
Drill Date *

765
19491012

658
19740225

640
19811207

2 1 8 E B F Z A
67018
2 1 8 E B F Z A
67019

P o p u l a t i o n :
A q u i f e r Code *
S t a t e W e l l N o . *
2 1 8 E B F Z A
6701308
2 1 8 E B F Z A
6701309
2 1 8 E B F Z A
6701310

999

005

TX 786400040
4221

Entry
Point
001

001

002

P
0

O
300

O p e r a t i o n a l S t a t u s
P u m p a g e ( g p m )

0
450

O
650

O
500

P H Y I S C A L P L A N T
SAN MARCOS
5122451985
Well D e p t h *
Drill Date *

200

200

150

P o p u l a t i o n :
A q u i f e r Code *
S t a t e W e l l N o . •
218EBF2A
67018

2 1 8 E B F Z A
67018

2 1 8 E B F Z A
67018

TX 78666
22200

Entry
Point
001

001

999

O p e r a t i o n a l S t a t u s
P u m p a g e ( g p m )

O
1470

O
1270

E
500

2801 RANCH ROAD 12
P
A

L a t i t u d e \L o n g i t u d e
295351
975955

S A N MARCOS
5123532400
Well D e p t h *
Drill Date *

375
19800615

P o p u l a t i o n :
Aquifer Code *
S t a t e W e l l N o . *
2 1 8 E B F Z A
67017

TX 78666
400

EntryPoint
999

O p e r a t i o n a l S t a t u s
P u m p a g e ( g p m )

A
0

Page 2
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3?̂ 53 P u b l i c W a t e r S u p p l y Water Source s
g|Kfi^b Located within t h e f o l l o w i n g U S G S T o p o g r a p h i c M a p Area:
T N R C C S A N M A R C O S N O R T H 29097-H8 2997-333 06/07/2000

G1050009D
4

G1050009E
5

P W S I D P W S N a m e
1050061 ! A Q U A R f c N A S P R I N G S - P F M

P W S T y p e :
Pws Active?

W a t e r Source
Owner D e s i g n a t i o n

G1 050061 A
1

G1050061B
2

G1050061C
3

P W S I D P W S N a m e
1050063 A Z T E C V I L L A G E M H P

P W S T y p e :
Pws Active?

Water Source
Owner D e s i g n a t i o n

G 1 0 5 0 0 I 5 3 A
1

G1050063B
2

P W S I D P W S N.ime
1050072 ^ AQUA TRIO MOBILE HOME PARK «•

P W S T y p e :
Pws Active?

W a t e r Source
Owner Des igna t i on

G1050072A
1

295410
975929

295411
975956

N
I

L a t i t u d e \L o n g i t u d e
295332
975552
295336
975557
295337
975558

330
19820223

300
19820208

PO BOX 2330
S A N M A R C O S
5123968900
Well D e p t h *
Drill Date •

55

0

0

2 1 8 E B F Z A
67017

2 1 8 E B F Z A
67017

P o p u l a t i o n :
A q u i f e r Code *
S t a t e W e l l No. *
2 1 8 E B F Z A
67018
U N K N O W N
67018
U N K N O W N
67018

999 N
0

999 A
60

TX 786672330
1500

Entry Opera t i ona l S t a t u s
Point P u m p a g e ( g p m )
999 A

100

999 T
350

999 A
0

591 ROLAND RD
C
I

L a t i t u d e \L o n g i t u d e
295721
975259
295718
975303

C
I

L a t i t u d e \L o n g i t u d e
295801
975232

Page 3

K Y L E
5123531806
Well D e p t h "
Drill Date *

177
19790801

275
19730000

PO BOX 829
K Y L E
5122682501
Well Depth *
Drill Date *

590
19610531

P o p u l a t i o n :
A q u i f e r Code *
S t a t e W e l l N o . *
2 1 8 E B F Z A
67016
2 1 8 E B F Z A
67016

P o p u l a t i o n :
A q u i f e r Code *
S t a t e Wel l No. *
2 1 8 E B F Z A
67013

TX 78640
393

Entry Opera t i ona l S t a t u s
Point P u m p a g e ( g p m )
999 Y

84
999 Y

35

TX 786400825
45

Entry Operat ional S t a t u s
Point P u m p a g e ( g p m )
999 I

30



T N R C C

P u b l i c Water S u p p l y Water Sources
Located wi thin t h e f o l l o w i n g U S G S T o p o g r a p h i c M a p Area:

S A N M A R C O S N O R T H 29097-H8 2997-333 06/07/2000

P W S I D P W S N a m e
1050080 ; GRANITE CREEK WSC '•

Water Source
Owner Des ignat ion

G1050080A
1 -HOMESTEAD RD

G1050080B
2-N OF W E L L #1

G1050080C
3

PWS T y p e : C
Pws Active? A

L a t i t u d e \L o n g i t u d e
295815
975349
295815
975351

295811
975349

1 1 1 00 BRITTMOORE PARK DR
H O U S T O N T X
7139833000 P o p u l a t i o n :
Well D e p t h *
Drill Date *

360

360

360

A q u i f e r Code *
S t a t e W e l l N o . *
2 1 8 E B F Z A
67013
2 1 8 E B F Z A
67013

2 1 8 E B F Z A
67013

770041
135

EntryPoint
001

001

002

O p e r a t i o n a l S t a t u s
P u m p a g e ( g p m )

D
15

O
16

O
20

P W S I D P W S N a m e
1050089 C R E S T W O O D C E N T E R

W a t e r Source
Owner D e s i g n a t i o n

G1050089A
1 - B E H N D C E N T E R

PWS T y p e : N
Pws Active? A

L a t i t u d e \L o n g i t u d e
295355
975813

3355 BEE CAVE
A U S T I N
5123278833

W e l l D e p t h *
Drill Date *

425

RD STE 102B
TX

P o p u l a t i o n :
A q u i f e r Code *
S t a t e Wel l No. *
2 1 8 E B F Z A
67017

78746
50

EntryPoint
001

Opera t i ona l S t a t u s
P u m p a g e ( g p m )

O
20

P W S I D P W S N a m e
1050100 ' OAK MEADOWS

W a t e r Source
Owner D e s i g n a t i o n

G1050100A
1

G1050100B
2

PWS T y p e : C
Pws Active? A

L a t i t u d e \L o n g i t u d e
295753
975837

295826
975750

1 1 1 00 BRITTMOORE PARK DRIVE
H O U S T O N T X
5123262393 P o p u l a t i o n :
Well D e p t h *
Drill Date *

600

400
19920903

A q u i f e r Code *
S t a t e W e l l N o . *
2 1 8 E B F Z A
67011
2 1 8 E B F Z A
67011

77041
395

EntryPoint
001

002

O p e r a t i o n a l S t a t u s
P u m p a g e ( g p m )

O
55

0
60

P W S I D P W S N a m e
1050103 * WONDERLAND SCHOOL WATER SYSTEM «

PWS Type: P
Pws Active? A

Water Source
Owner D e s i g n a t i o n

G1050103A
1

Lati tude \L o n g i t u d e
295406
975817

3 0 2 C O U N T R Y E S T A T E S
SAN MARCOS TX
5123929404 P o p u l a t i o n :

W e l l Depth *
Drill Date *

244

A q u i f e r Code *
S t a t e W e l l N o . *
2 1 8 T R N T
67017

78666
223

EntryPoint
001

Operational Statu s
P u m p a g e ( g p m )

O
10

Page 4
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S3̂ 3̂| P u b l i c Water Supply Water Sources
EI5S^^ Located w i th in t h e f o l l o w i n g U S G S T o p o g r a p h i c M a p Area:

_ . . _ _ _ S A N M A R C O S N O R T H 29097-H8 2997-333T N K U C
P W S I D P W S N a m e
1050104-7

W a t e r Source L a t i t u d e \ W e l l D e p t h * A q u i f e r C o d e * Entry
Owner Designation Longi tude Drin D a t e • state W e l l No. * Point

G1050104A 295245 0 UNKNOWN 9"
1 975440 67019

P W S I D P W S N a m e
1050123 BLANCO RIVER RANCH PO BOX 1703

PWS T y p e : C SAN M A R C O S TX 786671703
Pws Active? A 5123967006 P o p u l a t i o n : 30

W a t e r Sourc e . L a t i t u d e \ W e l l D e p t h * A q u i f e r C o d e * . Entry
Owner D e s i g n a t i o n L o n g i t u d e Dri l l Date* S t a t e Wel l No. * Point

G 1 0 5 0 1 2 2 A 295617.4 3 3 0 U N K N O W N ° 0 1

975430.9

G105012:iB 295617.4 3 3 0 U N K N O W N ° 0 1

975430.9

PWS ID: A unique i d e n t i f i c a t i o n number a s s igned t o each p u b l i c water s u p p l y (PWS) system in th e S t a t e o f T e x a s
Water Source: A unique i d e n t i f i c a t i o n number as s igned to each source of raw water to a PWS. G... indi ca t e s groundwater w e l l ;s ur fa c e water intake .

06/07/2000

Operat ional S t a t u s
Pumpage ( g p m )

Y
0

Opera t i ona l S t a t u s
P u m p a g e ( g p m )

O
40

O
38

S... indicates

Operat ional S t a t u s : The s tatus of each wel l or intake in a PWS. O = O p e r a t i o n a l ; D = Demand; E = Emergency; T = T e s t ; A = A b a n d o n e d ; C= c a p p e d ; P = P l u g g e d ; F = F : o m n e r PWS w e l l ; N = Well not connected to a PWS; I = I n a c t i v e PWS; Y = Deleted PWS
Pws N a m e and A d d r e s s : This is the most recent name, addre s s , and phone number for the system. Note: if th i s area on the report is b lank ,

1
1
1
1
1
1
1

then the pws is not active.
Pws Active: A = Active; I = I n a c t i v e
Pws Type: C = C o m m u n i t y ; N = T r a n s i e n t N o n c o m m u n i t y ; P = N o n - t r a n s i e n t N o n c o m m u n i t y
Entry Point: A unique three number code assigned to each po in t where treated water enters the d i s t r i b u t i o n system.
Owner's Des igna t i on: The name as s igned by the well owner to the well or surface intake.
A q u i f e r Code: A unique code ass igned to each a q u i f e r in the state.
* Waterbody name will be pre sented for sur fa c e water intakes instead of well a t tr ibu t e s such as Well D e p t h and A q u i f e r Code
S t a t e Well N u m b e r A unique number cons i s t ing of seven d i g i t s as s igned by the T e x a s W a t e r Deve lopment Board for each well in their database.Some PWS w e l l s have these numbers assigned to them. Note: the f i r s t 5 d i g i t s have been assigned based on g e o g r a p h i c location.
rptQuadrangleMapQuery within Access Data-Entry JEM SG, CGI
TNRCC, W a t e r Permits and Resource Managemen t Divis ion, P u b l i c Drink ing W a t e r S e c t i o n , Source W a t e r Asses sment Program (512)239-6020
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P u b l i c Water S u p p l y Water Sources

T N R C C
P W S I D

Located within t h e f o l l o w i n g U S G S T o p o g r a p h i c M a p Area:

P W S N a m e
06/07/2000

W a t e r Source
Owner Designation

L a t i t u d e \ W e l l D e p t h * A q u i f e r C o d e *
Longi tude Drj|| Date • state We|| No.«

Entry Opera t i ona l S t a t u s
Point Pumpage (gpm)

PWS ID: A unique i d e n t i f i c a t i o n number assigned to each p u b l i c water s u p p l y (PWS) system in the S t a t e o f T e x a s
Water Source: A unique i d e n t i f i c a t i o n number as s igned to each source of raw water to a PWS. G... ind i ca t e s g r o u n d w a t e r w e l l ; S... ind i ca t e ss ur fa c e water intake.
Operat ional S t a t u s : The status of each we l l or in take in a PWS. O = O p e r a t i o n a l ; D = Demand; E = Emergency; T = T e s t ; A = A b a n d o n e d ; C= c a p p e d ; P = P l u g g e d ; F = F o r m e r PWS w e l l ; N = Well not connected to a PWS; I = I n a c t i v e PWS; Y = Dele t ed PWS
Pws N a m e and A d d r e s s : T h i s is the most recent name, addre s s , and phone number for the system. N o t e : if th i s area on the report is b l a n k ,then the pws is not active.
Pws Active: A = Active; I = I n a c t i v e
Pws Type: C = Communi ty; N = T r a n s i e n t N o n c o m m u n i t y ; P = N o n - t r a n s i e n t N o n c o m m u n i t y
Entry Point: A unique three number code as s igned to each point where treated water enters the d i s t r i b u t i o n system.
Owner's Des igna t i on: The name as s igned by the well owner to the well or sur face intake.
A q u i f e r Code: A unique code a s s igned to each a q u i f e r in the state.
* W a t e r b o d y name wi l l be pre s ent ed for sur fac e water intake s instead of wel l at tributes such as Well Dep th and A q u i f e r Code
S t a t e W e l l N u m b e r A unique number c o n s i s t i n g of seven d i g i t s a s s igned by the T e x a s Water Deve l opmen t Board for each well in the ir database.Some PWS w e l l s have these numbers as s igned to them. N o t e : the f i r s t 5 d i g i t s have been assigned based on g e o g r a p h i c l o ca t ion.
rptQuadrangleMapQuery within Access Data-Entry JEM SG, CGI
TNRCC, W a t e r Permits and Resource M a n a g e m e n t Divi s i on , P u b l i c Drink ing Water Sec t i on , Source W a t e r Asses sment Program (512)239-6020

P a g e l



1 __
I ™ T K . I t^/"*f*T N R C ^

P W S I D
• 0280012

1
1
1

P W S I D1 0280013?r
I
1
1

P W S I D
• 0940017

1
1
1
1
1
1
1

P u b l i c Water S u p p l y W a t e r Source s
Located w i th in t h e f o l l o w i n g U S G S T o p o g r a p h i c M a p Area:

MARTINDALE 29097-G7 2997-331 06/07/2000

P W S N a m e
T R I C O M M U N I T Y W A T E R S U P P L Y CORP

PWS T y p e : C
Pws.Active?

W a t e r Source
Owner D e s i g n a t i o n

G 0 2 8 0 0 ' i 2 A
1

G02800-I2B
3

P W S N a m e
M A R T I N D A L E W A T E R S U P P L Y CORP

P W S T y p e :
Pws Active?

W a t e r Source
Owner D e s i g n a t i o n

G 0 2 8 0 0 I 3 A
1

G0280013B
2

P W S N a m e
S T A P L E i S F A R M E R S C O R P O R A T I O N

P W S T y p e :
Pws Active?

W a t e r Sourc e
Owner Des igna t i on

G0940017A
1-FM 1977

G0940017B
2-E OF STAPLES

A
L a t i t u d e \L o n g i t u d e

294510
974647

294528
974644

C
A

L a t i t u d e \
L o n g i t u d e

295024
975042
295025
975040

C
A

L a t i t u d e \Longi tude
294701
974951
294701
974951

Page 1

P O B O X 1 1
F E N T R E S S
5124882573
Well D e p t h *
Drill Date *

19
19720328

40
19961004

PO BOX 175
M A R T I N D A L E
5123576951
Well D e p t h *
Drill Date *

33
19240000

45
19550000

PO BOX 67
S T A P L E S
5123576358

W e l l D e p t h *
Drill Date *

34
19590000

34

P o p u l a t i o n :
A q u i f e r C o d e *
S t a t e W e l l N o . *
1 0 0 A L V M
67109
1 1 0 A L V M
67109

P o p u l a t i o n :
A q u i f e r Code *
S t a t e W e l l N o . *
1 1 2 L E O N
6710101
1 1 0 A L V M
6710102

P o p u l a t i o n :
A q u i f e r Code *
Stat e Well No. *
1 0 0 A L V M
6710801
1 0 0 A L V M
67108

TX 786220011
1150

Entry Operat ional S t a t u s
Point P u m p a g e ( g p m )
001 O

186
001 O

350

TX 786550175
1827

Entry Opera t i ona l S t a t u s
Point P u m p a g e ( g p m )
001 O

260
002 O

400

TX 786700067
612

Entry Opera t i ona l S t a t u s
Point Pumpage ( g p m )
001 O

165
001 O

75



P u b l i c Water S u p p l y W a t e r Sources
Located within t h e f o l l o w i n g U S G S T o p o g r a p h i c M a p Area:

T N R C C__________MARTINDALE______________29097-G7 2997-331__________06/07/2000

PWS ID: A unique i d e n t i f i c a t i o n number assigned to each p u b l i c water s u p p l y (PWS) system in the S t a t e o f T e x a s
Water Source: A unique i d e n t i f i c a t i o n number ass igned to each source of raw water to a P W S . G... i n d i c a t e s g r o u n d w a t e r w e l l ; S... indicate ssur fac e water intake.
Operational Status: The status of each well or intake in a P W S . O = Operational; D = Demand; E = Emergency; T = T e s t ; A = Abandoned; C= c a p p e d ; P = P l u g g e d ; F = F o r m e r PWS w e l l ; N = W e l l not connected to a P W S ; I = I n a c t i v e P W S ; Y = Deleted PWS
Pws N a m e and A d d r e s s : T h i s is the most recent name, addre s s , and phone number for the system. N o t e : if t h i s area on the report is b lank,then the pws is not active.
Pws Active: A = Act ive; I = I n a c t i v e
Pws T y p e : C = C o m m u n i t y ; N = T r a n s i e n t N o n c o m m u n i t y ; P = N o n - t r a n s i e n t N o n c o m m u n i t y
Entry Point: A unique three number code assigned to each po int where treated water enters the d i s t r i b u t i o n system.
Owner's Des ignat ion: The name ass igned by the wel l owner to the well or sur fa c e intake.
A q u i f e r Code: A unique code assigned to each aqui f er in the state.
* Waterbody name w i l l be presented for sur fa c e water intakes instead of well a t t r ibu t e s such as W e l l D e p t h and A q u i f e r Code
S t a t e W e l l Number . A unique number c o n s i s t i n g of seven d i g i t s as s igned by the T e x a s W a t e r Deve lopment Board for each well in their database.Some PWS w e l l s have these numbers ass igned to them. N o t e : the f i r s t 5 d i g i t s have been as s igned based on g e o g r a p h i c locat ion.
rptQuadrangleMapQuery within Access Data-Entry JEM SG, CGI
TNRCC, Water Permits and Resource M a n a g e m e n t Divi s ion, P u b l i c Drinking Water S e c t i o n , Source W a t e r Assessment Program (512)239-6020

J

Page 2



IIIIIIIIIIIIIIIIIII

T N R C C

P u b l i c Water S u p p l y Water Sources
Located wi th in t h e f o l l o w i n g U S G S T o p o g r a p h i c M a p Area:

S A N M A R C O S S O U T H 29097-G8 2997-332 06/07/2000
P W S I D P W S N a m e
028001 7 PECAN TRAILER PARK

/ f
Water Source

Owner D e s i g n a t i o n
G0280017A

1
G0280017B

2 - 5 0 ' W / O W E L L # 1

2120 MARTINDALE RD TRLR 201
PWS T y p e . N
Pws Active? A

Lat i tude \L o n g i t u d e
295144
975322
295144
975320

SAN MARCOS
5123960070
Well Depth *
Drill Date *

34
19590000

50
19310000

P o p u l a t i o n :
A q u i f e r Code *
S t a t e Wel l No. *
1 0 0 A L V M
67108
1 2 5 M D W Y
6710803

TX 786669669
125

EntryPoint
001

999

Operational S t a t u s
P u m p a g e ( g p m )

0
31

N
30

P W S I D P W S N a m e
094001 5 C R Y S T A L C L E A R W A T E R S U P P L Y CORP

W a t e r Source
Owner Designation

G0940015A
L A U R E L E S T A T E S

G0940015B
M C C A R T Y L A N E 1

G0940015C
M C C A R T Y L A N E 2

G0940015F
W I L L O W CREEK

G0940015H
E D ' S WELL

I

PWS T y p e : C
Pws Active? A

L a t i t u d e \L o n g i t u d e
295119
975853

295109.6
975910.7

295108.7
975909.7

295142.8
975847.9

295104.9
975905

2370 FM 1979
S A N M A R C O S
8303721031

Well D e p t h *
Drill Date *

229
19650325

325
19780000

321
19730000

217
19840000

250

P o p u l a t i o n :
A q u i f e r Code *
Stat e Well No. *
2 1 8 E B F Z A
6709101
2 1 8 E B F Z A
67091

2 1 8 E B F 2 A
6709111

2 1 8 E B F Z A
67091
2 1 8 E B F Z A
67091

TX 786662100
10944

EntryPoint
999

002

002

006

002

O p e r a t i o n a l S t a t u s
P u m p a g e ( g p m )

E
200

O
600

O
450

O
800

O
0

P W S I D P W S N a m e
1050001 SAN MARCOS CITY OF >

Water Source
Owner Des ignat i on

G1 050001 E
6 - M C C A R T Y L A N E

G1 050001 L
OAK RDG 2-SOYAR

630 E HOPKINS ST
PWS T y p e : C
Pws Active? A

L a t i t u d e \L o n g i t u d e
295147
975925
295009
975938

S A N M A R C O S
5123938346
Well D e p t h *
Drill Date *

315
19840712

265
19610000

P o p u l a t i o n :
A q u i f e r Code *
S t a t e Wel l No. *
2 1 8 E B F Z A
67091
2 1 8 E B F Z A
6709104

TX 786666314
42554

EntryPoint
003

007

O p e r a t i o n a l S t a t u s
P u m p a g e ( g p m )

O
1500

O
482

P a g e l



T N R C C

P u b l i c Water S u p p l y Water Sources
Located wi th in t h e f o l l o w i n g U S G S T o p o g r a p h i c M a p Area:

S A N M A R C O S S O U T H 29097-G8 2997-332 06/07/2000

P W S I D P W S N a m e
1050023

/
Water Source

Owner Des ignat ion
G1050023A

1

L a t i t u d e \ W e l l D e p t h *
L o n g i t u d e Drill Date *

295223 40
975348 19630101

A q u i f e r Code *
S t a t e Wel l No. *
1 0 0 A L V M
67093

Entry O p e r a t i o n a l S t a t u s
Point P u m p a g e ( g p m )
999 Y

31

P W S I D P W S N a m e
1050057 M O C K I N G B I R D M O B I L E H O M E P A R K

P W S T y p e :
Pws Active?

Water Source
Owner D e s i g n a t i o n

G1050057A
1 - N E A R O F M H P

G1050057B
2-W END OF MHP

PO BOX 1084
C SAN MARCOS
A 5123925411

L a t i t u d e \ W e l l D e p t h *
L o n g i t u d e Dril l Qate *

295216 60
975748 19500000

295210 60
975755 19650101

P o p u l a t i o n :
A q u i f e r Code *
S t a t e W e l l N o . *
2 1 8 E B F Z A
67091

2 1 8 E B F Z A
67091

TX 786671084
120

Entry Operational Sta tu s
Point P u m p a g e ( g p m )
001 O

30

002 O
30

P W S I D P W S N a m e
1 050066 STRINGTOWN WATER S E R V I C E CORP 2370 FM 1 979

PWS T y p e : C SAN MARCOS
Pws Active? A 5123960045

W a t e r Source
Owner Des ignat ion

G1050066A
1

L a t i t u d e \ Well D e p t h *
L o n g i t u d e Drill Date *

295103 300
975903 19801114

Popula t i on:
A q u i f e r Code *
S t a t e Wel l No. *
2 1 8 E B F Z A
67091

TX 786664462
205

Entry Operat ional S t a t u s
Point P u m p a g e ( g p m )
999 E

150

P W S I D P W S N a m e
1050105 YELLOW ROCK MOBILE H O M E PARK

PWS Type:
Pws Active?

Water Source
Owner Des ignat ion

G1050105A
1

1055 CAP ROCK HL
C NEW BRAUNFELS
A 8306080233 P o p u l a t i o n :

L a t i t u d e \ W e l l D e p t h *
L o n g i t u d e Q^\ Date *

295013 200
975920

A q u i f e r Code *
S t a t e Wel l No. *
2 1 8 E B F Z A
67091

TX 781324247
90

Entry Operat ional S t a t u s
Point P u m p a g e ( g p m )
001 O

45

Page 2
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P u b l i c Wat er S u p p l y W a t e r Source s
Located wi thin t h e f o l l o w i n g U S G S T o p o g r a p h i c M a p Area:

T N R C C__________SAN M A R C O S SOUTH_________29097-G8 2997-332__________06/07/200Q

PWS ID: A unique i d e n t i f i c a t i o n number assigned to each p u b l i c water s u p p l y (PWS) system in the S t a t e o f T e x a s
W a t e r Source: A unique i d e n t i f i c a t i o n number assigned to each source of raw water to a PWS. G... ind i ca t e s groundwater w e l l ; S... ind i ca t e ssur fac e water intake.
O p e r a t i o n a l S t a t u s : The s ta tu s of each well or intake in a PWS. O = O p e r a t i o n a l ; D = Demand; E = Emergency; T = T e s t ; A = A b a n d o n e d ; C= c a p p e d ; P = P l u g g e d ; F * F o r m e r PWS w e l l ; N = Well not connected to a PWS; I = I n a c t i v e PWS; Y = Deleted PWS
Pws N a m e and A d d r e s s : This; is the most recent name, addre s s , and phone number for the system. N o t e : if th i s area on the report is b l a n k ,then the pws is not active.
Pws Active: A = Act ive; I = Inac t iv e
Pws T y p e : C = C o m m u n i t y ; N = T r a n s i e n t N o n c o m m u n i t y ; P = N o n - t r a n s i e n t N o n c o m m u n i t y
Entry Poin t: A unique three number code ass igned to each po int where treated water enters the d i s t r i b u t i o n system.
Owner's Des igna t i on: The name assigned by the well owner to the well or sur fa c e intake.
A q u i f e r Code: A unique code as s igned to each a q u i f e r in the state.
* W a t e r b o d y name will be presented for sur fa c e water in take s ins tead of well a t tr ibute s such as Well D e p t h and A q u i f e r Code
S t a t e Well N u m b e r : A unique ' number c o n s i s t i n g of seven d i g i t s a s s igned by the T e x a s W a t e r Deve lopment Board for each well in their database .Some PWS w e l l s have these numbers assigned to them. Note: the f i r s t 5 d i g i t s have been assigned based on g e o g r a p h i c lo ca t ion.
rptQuadrangleMapQuery within Access Data-Entry JEM SG, CGI
TNRCC, W a t e r Permit s and Resource M a n a g e m e n t Divi s i on , P u b l i c D r in k in g W a t e r S e c t i o n , Source W a t e r Asses sment Program (512)239-6020
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624.151 U N 3 C A L C . 2
Soi l survey o f C a l d w e l l County, T e x a s

3 6238 00030 9561
How t h i s survey was made — — _ — — ——-General soil map _ — — - — ——— — —— — -D e e p , near ly l eve l t o m o d e r a t e l y s t e epand u n d u l a t i n g s o i l s on u p l a n d s _ _ _ _ _1. C r o c k e t t - H e i d e n a s soc ia t ion _ _ _ _ _ _2. H e i d e n - H o u s t o n Black a s s o c ia t i on3. B u r l e s o n - W i l s o n - C r o c k e t ta s s o c ia t i on _ — — — _ _ — _ _ _D e e p , g e n t l y s l o p i n g a n d u n d u l a t i n gs o i l s on u p l a n d s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _4. D e m o n a - P a t i l o - S i l s t i d a s soc iat ionVery s h a l l o w to d e e p , near ly leve l tom o d e r a t e l y s t e e p s o i l s on bot tom l a n d sa n d u p l a n d terraces — - _ _ _ _ _ _ _ _ _ _ _5. B r a n y o n - L e w i s v i l l e a s s o c ia t i on __6. T r i n i t y a s s o c i a t i o n __________7. Bosque a s s o c ia t i on _ _ _ _ _ _ _ _ _ _ _ _ _ _ _8. L e w i s v i l l e - Q u e e n y a s s o c ia t i on ___
D e s c r i p t i o n s o f t h e s o i l s _ _ _ _ _ — _ _ _ — — _ _ .Arenosa series _________________Behring series _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _Bosque series — — — — — — - - _ _ _ _ _ _ _ _ _ _Branyon series ____ — — — — — — — — —Brazos variant _ _ — — — — — — — _ _ _ _ _ _ _ _ _Burle son series _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _Chaney series _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _C r o c k e t t series _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _Demona series _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _F e r r i s series . _ _ _ _ _ — — — — — — _ _ _ _ _ _F e t t series _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _Gowen series - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _H e i d e n series _ _ _ _ _ _ _ _ _ _ _ — — _ _ _ _H o u s t o n B l a c k series __________.J e d d series _ _ _ _ _ — — — — — — — — — — —L e w i s v i l l e series __--_________M a b a n k series ______________Menard variant _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _P a t i l o series -_.-__--________-

MAY 1 8 2000
C o n t e n t s

Page Page
1 Queeny series ________________ 262 Rosanky series _______________ 27S e a w i l l o w series _____________ 282 S e g u i n series ________________ 282 S i l s t i d series ________________ 293 T r i n i t y series _______________ 29U h l a n d series _______________ 303 W i l s o n series _______________ 30Use and management of the s o i l s — — _ _ 314 Management of c u l t i v a t e d so i l s _____ 315 C a p a b i l i t y g r o u p i n g __________ 31P r e d i c t e d y i e l d s —-____________ 35Use of the s o i l s for p a s t u r e and hay __ 366 Pasture and hay g r o u p s ________ 366 Range _____________________ 386 Range s i t e s and c o n d i t i o n c las se s ___ 387 D e s c r i p t i o n s of the range s i t e s ____ 397 W i l d l i f e — — — — — — _ _ - _ _ _ _ _ . _ _ _ _ _ 427 Recreat ional d e v e l o p m e n t _________ 428 E n g i n e e r i n g uses of the s o i l s _______ 478 Eng ine e r ing c l a s s i f i c a t i o n sys t ems __ 4710 Es t imated soil p r o p e r t i e s s i g n i f i c a n t11 to e n g i n e e r i n g — — _ _ _ _ _ _ _ _ _ _ 5312 E n g i n e e r i n g i n t e r p r e t a t i o n s ______ 6113 E n g i n e e r i n g test da ta _________ 6614 F o r m a t i o n and c l a s s i f i c a t i o n of the s o i l s __ 6715 F a c t o r s of soil f o r m a t i o n __________ 6716 Parent mater ial -------_________ 6717 C l i m a t e ________________.___ 6718 L i v i n g organi sms ___________ 6718 R e l i e f _________________.__ 6819 T i m e ___________________ 6821 C l a s s i f i c a t i o n of the s o i l s _________ 6823 A d d i t i o n a l f a c t s about the county ______ 6923 W a t e r s u p p l y _________________ 6924 C l i m a t e ___________________ 7025 G l o s s a r y ______________________ 7126 G u i d e to m a p p i n g uni t s _ _ _ _ _ F o l l o w i n g 73
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24 S O I L S U R V E Y
brown and very dark grayish brown. The B horizon is 22 to50 inches thick and is very p a l e brown, brown, dark ye l low-ish brown, y e l l o w i s h brown, or l i g h t y e l l o w i s h brown. T h i shorizon ranges f r o m s i l t y c lay to c l a y loam and f r o m a fewto 20 perc en t , by volume, calc ium carbonate concretions.

L e w i s v i l l e s i l ty clay, 0 to 1 percent s l o p e s ( L e A ) . —T h i s nearly level soil is on broad terraces. Areas arei r r egu lar in shape and range f r o m 30 to 200 acres insize, but they are d o r n i n a n t l y about 75 acres. T h i s soilhas the p r o f i l e d e s cr ib ed as repre sentat ive of the series.I n c l u d e d with th i s soil in m a p p i n g are areas of s o i l sthat have a dark s u r f a c e layer more than 20 inchesthick and areas that are less than 35 percent clay. T h e s es o i l s make up le s s tha.n 30 percent of any m a p p e d area.T h i s soil is sui ted to all crops commonly grown inthe county, and most areas are c u l t i v a t e d . A few smallareas are in improved pa s tur e or small grain and areused for grazing. R u n o f f is s low, and the hazard of ero-sion is s l i g h t . C a p a b i l i t y unit 1-1; p a s t u r e and haygroup 7C; C l a y Loam range site.Lewisv i l l e s i l l y clay, 1 to 3 percent s l ope s ( L e B ) . — T h i sg e n t l y s l o p i n g soil is on terraces in l ong , narrow areas10 to 110 acres in size.The s u r f a c e layer i s dark grayish-brown calcareouss i l t y clay about 16 inches thick. The next layer isyellowish-brown calcareous s i l t y clay about 13 inchesthick. Below t h i s is about 14 inches of l i g h t y e l l o w i s h -brown s i l t y c lay that is about 10 per c en t , by volume,s t r o n g l y cemented masses of calcium carbonate. Thenext layer is l i g h t y e l l o w i s h - b r o w n c lay loam that isabout 20 percent , by volume, s o f t masses of calciumcarbonate.I n c l u d e d with th i s soil in m a p p i n g are small areasof S e a w i l l o w s o i l s and areas of s o i l s that have a darks u r f a c e layer more than 20 inches thick. I n c l u d e d soi l smake up le s s than 30 percent of any m a p p e d area.T h i s soil is wel l suited to all crops commonly grownin the county, and most areas are c u l t i v a t e d . R u n o f f ismedium, and the hazard of erosion is moderate. Capa-b i l i t y unit IIe-3; p a s t u r e and hay group 7C; C l a y Loamrange site.L e w i s v i l l e s i l t y c lay, 3 to 5 percent s l o p e s , eroded( L e C 2 ) . — T h i s g e n t l y s l o p i n g soil i s on terraces in l ong,narrow areas 10 to 100 acres in size. G u l l i e s 1 f oo t to3 f e e t d e e p and 15 to 30 f e e t wide dis sect the sur faceat in t erva l s of 200 f e e t .Between the g u l l i e s , the s u r f a c e layer is dark grayish-brown calcareous s i l t y clay about 16 inches thick.The next layer is about 20 inches of brown calcareouss i l t y c lay that has a few calcium carbonate concretions.Below th i s is brown s i l t y c lay that is about 20 perc ent ,by volume, s o f t masses and concretions of calcium car-bonate.I n c l u d e d with th i s soil in m a p p i n g are spo t s oferoded so i l s that have a l i g h t - c o l o r e d s ur fa c e layer.A l s o i n c l u d e d are small areas of s o i l s that are s imi larto L e w i s v i l l e s o i l , except that they are less than 35 per-cent clay. I n c l u d e d s o i l s make up less than 30 percentof any m a p p e d areas.T h i s soil is used for crops and as improved pasture.It is sui ted to all crops commonly grown in the county.R u n o f f is m e d i u m , and the hazard of erosion is moder-ate. C a p a b i l i t y unit IIIe-5; p a s t u r e and hay group7C; C l a y Loam range site.

Mabank Serie s
The Mabank series consi s t s of d e e p , nearly level tog e n t l y s l o p i n g s o i l s on u p l a n d s . T h e s e s o i l s f o rmed ins h a l y clay.In a r epre s en ta t iv e p r o f i l e the s ur fa c e layer i sgrayish-brown loam about 7 inches thick. Below thi s isvery dark gray clay loam about 7 inches thick overabout 9 inches of dark-gray c lay that has a few reddi sh-brown m o t t l e s . The next layer is gray c lay about 16inches thick that has material f r o m the s ur fa c e inf i l l e d cracks. Below th i s is about 37 inches of grayish-brown and pale-brown sandy c lay that has a fewyel lowi sh-brown m o t t l e s and s o f t masses of calciumcarbonate. The u n d e r l y i n g mater ial i s pale-brown sha lyclay that has many ye l l ow i sh-brown mot t l e s .Mabank s o i l s are somewhat p o o r l y drained. Per-m e a b i l i t y is very slow, and a v a i l a b l e water capac i tyis medium.T h e s e s o i l s are in crop s , improved pas ture , andbrushy range.R e p r e s e n t a t i v e p r o f i l e of Mabank loam, 0 to 1 per-cent s l o p e s , 2.2 mi l e s south on T e x a s H i g h w a y 304f r o m its in t er s e c t i on wi th F a r m Road 713 in Delh i ,then 1,300 f e e t west of the h i g h w a y , in a pasture:

A l — 0 t o 7 inches, grayi sh-brown ( 1 0 Y R 5 / 2 ) loam, darkgrayi sh brown ( 1 0 Y R 4 / 2 ) m o i s t ; massive whendry, crushed in the hand breaks to weak, granularstructure when mois t; hard, f r i a b l e ; s l i g h t l y ac id;a b r u p t , wavy boundary.B 2 1 t g — 7 to 14 inches , very dark gray ( 1 0 Y R 3 / 1 ) c layloam, b la ck ( 1 0 Y R 2 / 1 ) m o i s t ; weak, coarse,b l o c k y s t r u c t u r e ; very h a r d , f i r m ; s treaks of ma-terial f r o m th e s u r f a c e in f i l l e d cracks; s l i g h t l ya c i d ; a b r u p t , wavy boundary.B 2 2 t g — 1 4 to 23 inches , dark-gray ( 1 0 Y R 4 / 1 ) c lay, verydark gray ( 1 0 Y R 3 / 1 ) m o i s t ; f e w , f i n e , f a i n t ,r edd i sh-brown ( S Y R 5 / 3 ) m o t t l e s i n t h e lower p a r t ;s t rong, coarse, b locky s t r u c t u r e ; ex t r eme ly hard,very f i r m ; ver t i ca l s t r eak s o f grayish-brown ( 1 0 Y R5 / 2 ) f i n e sandy loam m a t e r i a l i n f i l l e d cracks; f e ws m a l l s l i c k e n s i d e s ; n e u t r a l ; g r a d u a l , smooth bound-ary.B 2 3 t g — 2 3 to 39 inches, gray ( 1 0 Y R 5 / 1 ) c lay, dark gray( 1 0 Y R 4 / 1 ) m o i s t ; modera t e , coarse, b locky struc-t u r e ; very hard, f i r m ; material f r o m th e s u r f a c ein thin vertical cracks; n e u t r a l ; g r a d u a l , smoothboundary.B31t—39 to 65 inches, grayish-brown ( 1 0 Y R 5 / 2 ) sandyc lay, dark grayi sh brown ( 1 0 Y R 4 / 2 ) moi s t; f e w ,f i n e , f a i n t , ye l lowi sh-brown ( 1 0 Y R 5 / 6 ) m o t t l e s ;moderate , medium, subangu lar b l o cky s t u c tur e;hard, f i r m ; material f r o m the s u r f a c e in th in verti-cal cracks; few s o f t masses of ca l c ium carbonate;m i l d l y a l k a l i n e ; c lear, smooth boundary.B 3 2 t — 6 5 to 76 inches, pale-brown ( 1 0 Y R 6 / 3 ) sandy clay,brown ( 1 0 Y R 5 / 3 ) m o i s t ; f e w , f i n e , y e l l o w i s h -brown ( 1 0 Y R 5 / 6 ) m o t t l e s ; hard , f i r m ; about 5percent s o f t masses of calcium carbonate; fewblack concret ions; m i l d l y a l k a l i n e ; abrupt , smoothboundary.C — 7 6 to 84 inches, pale-brown ( 1 0 Y R 6 / 3 ) shaly clay,brown ( 1 0 Y R 5 / 3 ) m o i s t ; many, coarse, d i s t i n c t ,yel lowi sh-brown ( 1 0 Y R 5 / 6 ) m o t t l e s ; massive;very hard, f i r m ; few s o f t masses of calcium car-bonate; m i l d l y a l k a l i n e .
The A horizon is 4 to 10 inches thick. It is very dark grayor grayi sh brown and is neutral or s l i g h t l y acid.The B2 horizon is very dark gray, gray, l i g h t gray,brownish gray, or dark gray. It ranges f r o m c lay loam toc lay and f r o m s l i g h t l y acid to m i l d l y a l k a l i n e . In most pro-f i l e s , some part o f t h i s hor izon has f i n e yellowish-brownand reddi sh-brown m o t t l e s .The B3 horizon is grayish brown, p a l e brown, l igh t
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u r f a c e layer makes c u l t i v a t i o n d i f f i c u l t . R u n o f f i s me-H i u m and the hazard of erosion is moderate. C a p a b i l -ity unit IIIe-2; pasture and hay group 7B; Blackland

range site.
J e d d Ser i e s

T h e J e d d series consi s t s o f modera t e ly d e e p , s l o p i n gto m o d e r a t e l y s t e ep soi l s on u p l a n d s . The s e soil s formedin weakly c o n s o l i d a t e d sandstone.In a r e p r e s e n t a t i v e p r o f i l e the s u r f a c e layer i s about12 inches of brown g r a v e l l y sandy loam that is about40 per c en t , by volume, p ebb l e s . About 50 percent of thes u r f a c e is covered with sands t one stones. The nextlayer is about 5 inches of l ight-brown very grave l lysandy loam that is about 60 per c en t , by volume, sand-s tone p ebb l e s . Below t h i s is red s t r o n g l y acid c lay about11 inches thick. The u n d e r l y i n g material is r edd i sh-y e l l o w , very s t r o n g l y a c i d , weak ly cemented sandstone.J e d d s o i l s are wel l d r a i n e d . P e r m e a b i l i t y i s moder-a t e l y slow, and ava i lab l e water capac i ty is very low.T h e s e s o i l s are used m o s t l y as range. A few areasare in improved pa s tur e .R e p r e s e n t a t i v e p r o f i l e o f J e d d g r a v e l l y sandy loamin an area of J e d d s tony s o i l s , 5 to 20 percent s l o p e s ,about 4 mile s east of L u l i n g on F a r m Road 1322 f r o mits j u n c t i o n with U . S . H i g h w a y 183, then 3 mile s south-east on a county road to its j u n c t i o n with anothercounty road and r a i l r o a d , in a wooded pa s ture:
A l — 0 t o 12 inches, brown ( 7 . 5 Y R 5 / 4 ) g r a v e l l y s a n d y loam,dark brown ( 7 . 5 Y R 4 / 4 ) m o i s t ; weak, f i n e , granu-l a r s t r u c t u r e ; s l i g h t l y h a r d , very f r i a b l e ; commonf i n e roots; about 40 percent , by volume, angulars a n d s t o n e p e b b l e s ; 50 percent of the s u r f a c e cov-ered w i t h s a n d s t o n e s t o n e s ; s l i g h t l y a c i d ; a b r u p t ,smoo th boundary.A 2 — 1 2 t o 17 inche s , l i g h t - b r o w n ( 7 . 5 Y R 6 / 4 ) very g r a v e l l ys a n d y l oam, l i g h t brown ( 7 . S Y R 6 / 4 ) mo i s t , weak,g r a n u l a r s t r u c t u r e ; s l i g h t l y hard, very f r i a b l e ;common f i n e r o o t s ; about 60 p e r c e n t , by vo lume,angular s a n d s t o n e p e b b l e s ; s l i g h t l y a c i d ; a b r u p t ,wavy boundary.B 2 t — 1 7 to 28 inches , red ( 2 . 5 Y R 5 / 8 ) c l a y , red ( 2 . 5 Y R4 / 8 ) m o i s t ; f e w , f i n e , d i s t i n c t m o t t l e s o f y e l l o w i s hbrown ( 1 0 Y R 5 / 8 ) a n d a f e w , f i n e , f a i n t m o t t l e so f y e l l o w i s h r e d ( 5 Y R 5 / 8 ) ; modera t e , med ium,s u b a n g u l a r b l o c k y s t r u c t u r e ; very hard , f i r m ; com-mon f i n e roots; p a t c h y clay f i l m s ; f ew sandstonef r a g m e n t s ; s t r o n g l y a c i d ; a b r u p t , wavy boundary.C — 2 8 t o 6 0 inche s , r e d d i s h - y e l l o w ( S Y R 6 / 8 ) w e a k l y c e -mented sand s t one and s t ra ta of b r o w n i s h - y e l l o w( 1 0 Y R 6 / 8 ) f i n e s andy l o a m ; very s t r o n g l y acid.

The A horizon ranges f r o m 30 to 80 percent , by volume,coarse f r a g m e n t s . The Al horizon is 3 to 12 inches th ickand is brown or p a l e brown. It ranges f r o m f i n e sandy loamor sandy loam to l o a m y sand and is neutral or s l i g h t l y acid.T h i s horizon is g r a v e l l y , very g r a v e l l y , c o b b l y , or veryc o b b l y in p l a c e s . The A2 horizon is 3 to 8 inches th i ck andis l i g h t brown, brown, or l i g h t y e l l o w i s h brown. T h i s hori-zon ranges f r o m f i n e s andy loam to l oamy f i n e sand and isneutral or s l i g h t l y acid.The B2t horizon is 6 to 16 inches thick. T h i s horizon isred or y e l l o w i s h red and has a few red and ye l l ow m o t t l e s inp l a c e s . It ranges f r o m c lay to sandy c l a y , i s g r a v e l l y orcobb ly in p l a c e s , and is medium acid or s t r o n g l y acid.The C horizon is 20 to 40 inches of weak ly c o n s o l i d a t e dto s t r o n g l y cemented s a n d s t o n e and is r e d d i s h y e l l o w orl i gh t r eddi sh brown. T h i s horizon has a few p o c k e t s andstrata o f f i n e sandy l oam, l o a m y f i n e sand, and sandy c l a yloam.
J e d d s t ony s o i l s , 5 to 20 percent s l op e s (JsF).—Theses l o p i n g to m o d e r a t e l y s t e e p s o i l s are on u p l a n d s in

areas 25 to 100 f e e t higher than s o i l s in s urround ingareas. Most areas are oval in s h a p e and are 10 to 300acres in size. S o i l pa t t erns are not un i f o rm. The sur-f a c e l a y e r i s variable . It ranges f r o m g r a v e l l y , veryg r a v e l l y , cobbly, or very cobb ly l o a m y sand to f i n esandy loam or sandy loam and is about 50 percentstones.I n c l u d e d with these s o i l s in m a p p i n g are smal l areasof Rosanky soils. A l s o i n c l u d e d are areas of so i l s thathave a s u r f a c e layer more than 20 inches th i ck andareas in which the layer above the u n d e r l y i n g materialis more than 40 inches th i ck . I n c l u d e d areas make upl e s s than 20 percent of any m a p p e d area.T h e s e s o i l s are mo s t ly in range. T h e y are too stonyand s t e ep for crops. A few small areas are in improvedpas ture . R u n o f f is r a p i d , and the hazard of erosion iss l i g h t . C a p a b i l i t y unit V I e - 3 ; p a s t u r e and hay group8 D ; S a n d s t o n e H i l l s range site.
L e w i s v i l l e Ser i e s

The L e w i s v i l l e series c on s i s t s o f d e e p , near ly levelt o g e n t l y s l o p i n g s o i l s on o ld terraces. T h e s e s o i l sf o r m e d in ca l careous c layey and loamy a l l u v i u m .In a r e p r e s e n t a t i v e p r o f i l e the s u r f a c e layer i s verydark grayish-brown ca l careous s i l t y c lay about 12inches thick. The next layer is dark ye l lowi sh-browncalcareous s i l t y c lay about 12 inches t h i c k overy e l l o w i s h - b r o w n c a l c a r e o u s s i l t y c l a y loam about 18inches t h i ck . Below t h i s i s very p a l e brown calcareousc lay loam that has s o f t masses and concre t ions of cal-cium carbonate.L e w i s v i l l e so i l s are well drained. Permeab i l i ty ismoderate , and a v a i l a b l e water c a p a c i t y i s h igh.T h e s e s o i l s are used m o s t l y for crops. A few areasare in improved pa s ture .R e p r e s e n t a t i v e p r o f i l e o f L e w i s v i l l e s i l t y c lay, 0 to 1percent s l o p e s , 1 m i l e northeas t of the school in Max-well on a county road, then 1.4 mile s northwest onanother county road, then 1,000 f e e t northeast of theroad, in a c u l t i v a t e d f i e l d :
A p — 0 t o 4 inches, very dark g r a y i s h brown ( 1 0 Y R 3 / 2 )s i l t y c l a y , very dark brown ( 1 0 Y R 2 / 2 ) m o i s t ;s t r o n g , g r a n u l a r s t r u c t u r e ; h a r d , f r i a b l e ; f e w cal-cium carbonate concre t ions; calcareous; modera t e lya l k a l i n e ; a b r u p t , smoo th boundary.A l — 4 t o 1 2 inches, very dark g r a y i s h brown ( 1 0 Y R 3 / 2 )s i l t y c l a y , very dark brown ( 1 0 Y R 2 / 2 ) m o i s t ;s t r ong , g r a n u l a r s t r u c t u r e ; hard , f r i a b l e ; dark-brown ( 7 . 5 Y R 4 / 2 ) s t r eaks in f i l l e d cracks andworm c h a n n e l s ; c a l c a r e o u s ; m o d e r a t e l y a l k a l i n e ;g r a d u a l , smooth boundary.B21—12 to 24 inches, dark y e l l o w i s h - b r o w n ( 1 0 Y R 4 / 4 )s i l t y c lay, d a r k y e l l o w i s h brown ( 7 . 5 Y R 3 / 4 ) m o i s t ;s t rong, g r a n u l a r s t r u c t u r e ; hard , f r i a b l e ;ye l l owi sh-brown ( 1 0 Y R 5 / 4 ) m a t e r i a l i n wormc h a n n e l s ; c a l c a r e o u s ; m o d e r a t e l y a l k a l i n e ; clear,smooth boundary.B 2 2 — 2 4 t o 42 inches, y e l l owi sh-brown ( 1 0 Y R 5 / 4 ) s i l t yclay loam, dark y e l l ow i sh brown ( 1 0 Y R 4 / 4 ) moi s t;s trong, granular s t ru c tur e ; h a r d , f r i a b l e ; y e l l o w i s h -brown ( 1 0 Y R 5 / 4 ) mat er ia l in worm c h a n n e l s ;ca l careou s; m o d e r a t e l y a l k a l i n e ; clear, smoothboundary.B 3 c a — 4 2 to 60 inche s , very p a l e brown ( 1 0 Y R 7 / 4 ) c layl oam, l i g h t y e l l o w i s h brown ( 1 0 Y R 6 / 4 ) m o i s t ;s t rong, g r a n u l a r s t r u c t u r e ; h a r d , f r i a b l e ; about 40p e r c e n t , by volume, s o f t masses of c a l c i u m carbon-a t e ; c a l car eou s ; m o d e r a t e l y a l k a l i n e .

The A horizon is 8 to 20 inches t h i c k and is dark grayish
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calcareous c lay loam that e x t end s to a d e p t h of 60inches.Bosque so i l s are well dra ined . P e r m e a b i l i t y is mod-erate, and a v a i l a b l e water c a p a c i t y is high.The s o i l s in f r e q u e n t l y f l o o d e d areas are m o s t l y innative p a s t u r e and pecan orchards . O c c a s i o n a l l y f l o o d e dareas are used m a i n l y for crops.Representative p r o f i l e of Bosque clay loam, 0.75 milesouth of the L u l i n g F o u n d a t i o n F a r m h eadquar t e r s atL u l i n g on U.S. H i g h w a y 90, in a f i e l d :

A p — 0 t o 4 inches, dark grayish-brown ( 1 0 Y R 4 / 2 ) c layloam, very dark grayish brown (10YR 3/2) m o i s t ;modera t e , f i n e , s u b a n g u l a r b l o c k y s t r u c t u r e ; hard ,f r i a b l e ; many f i n e root s; many earthworm chan-n e l s ; f e w broken snail s h e l l s ; c a l c a r e o u s ; moder-a t e l y a l k a l i n e : ; a b r u p t , smooth boundary.A l — 4 t o 2 5 inche s , dark grayish-brown ( 1 0 Y R 4 / 2 ) c l a yl oam, very da.rk g r a y i s h brown ( 1 0 Y R 3 / 2 ) m o i s t ;modera t e , f i n e , s u b a n g u l a r b l o c k y and granulars t r u c t u r e ; hard , f r i a b l e ; many f i n e r oo t s ; manyearthworm c h a n n e l s ; f ew broken snail s h e l l s ; cal-careous; m o d e r a t e l y a l k a l i n e ; c l ear, smooth bound-ary.C — 2 5 t o 60 inches, pa l e-brown (10YR 6/3) c lay loam,brown ( 1 0 Y R 5 / 3 ) m o i s t ; m a s s i v e ; hard , f r i a b l e ;f e w r oo t s ; f e \ v f i n e l en s e s o f very p a l e brown ( 1 0 Y R7 / 3 ) s i l t l o a m ; calcareous; m o d e r a t e l y a l k a l i n e .
The A horizon is 20 to 50 inches th i ck . It is dark grayi shbrown or very dark g r a y i s h brown and ranges f r o m c l a yloam to loam. The C horizon is brown, p a l e brown, or gray-ish brown and ranges f r o m loam to c l a y loam.

Bosque c lay loam ( B o ) . — T h i s n ear ly l eve l soil is onf l o o d p l a i n s a l o n g t h e S a n Marcos River. S l o p e s rangef r o m 0 to 1 percent . Most areas are crescent s h a p e dand l ie in the b ends of the river. In p l a c e s , s e c ondaryf l o o d channel s d i s s e c t t h e soi l areas. T h i s so i l i s f l o o d e donce every 5 to 7 years, but f l o o d i n g l a s t s only a fewhours. It has the p r o f i l e described as repre s entat ive ofthe series.I n c l u d e d wi th t h i s s o i l in m a p p i n g are s m a l l areas o fS e g u i n and T r i n i t y s o i l s that make up l e s s than 15percent of any m a p p e d area.T h i s soil is well sui ted to all crops commonly grownin the county, and most areas are c u l t i v a t e d . R u n o f f iss low, and the hazard of erosion is s l i g h t . C a p a b i l i t y unit1-1; p a s t u r e and hay g r o u p 2A; Loamy B o t t o m l a n drange site.Bosque s o i l s , f r e q u e n t l y f l o o d e d ( B p ) . — T h i s m a p p i n gunit i s made up of n e a r l y l ev e l s o i l s on f l o o d p l a i n s .Areas are l o n g and narrow and are p a r a l l e l to thestream channel a l o n g the San Marcos River. S l o p e s are0 to 1 percent . Bosque s o i l s make up about 65 percentof the m a p p i n g unit. The r emaining 35 percent is so i l?that are s imi lar to Bosque s o i l s , except that they havemore s i l t throughout the p r o f i l e . The s o i l s in t h i s map-p i n g unit are f l o o d e d at l eas t once each year, andf l o o d i n g l a s t s 1 or 2 days f o l l o w i n g heavy rains. S o i lp a t t e r n s are not u n i f o r m , and they occur without reg-ulari ty. The sur face layer ranges from clay loam toloam because d e p o s i t i o n by f l o o d w a t e r causes s u r f a c ea l t era t i on .T h e s e Bosque s o i l s have a s u r f a c e layer of darkgrayish-brown calcareous loam about 35 inches thick.The next layer is brown calcareous loam that has l ense sof s i l t loam and thread s of c a l c i um carbonate and ex-t end s to a d e p t h of 60 inches.The s o i l s in th i s m a p p i n g unit are we l l su i t ed to useas range, and most areas are in native or improved

pa s tur e a n d pecan o i ' c h a r d s ( f i g . 8 ) . R u n o f f i s s low,and the hazard of erosion is s l i g h t . C a p a b i l i t y unitVw-1; pas ture and hay group 2A; Loamy Bottomlandrange site.
Branyon Ser i e s

The Branyon series cons i s t s of d e e p , nearly level tog e n t l y s l o p i n g s o i l s on o ld terraces. T h e s e s o i l s f o rmedin calcareous c layey a l l u v i u m .In a r e p r e s e n t a t i v e p r o f i l e the s u r f a c e layer i s dark-gray calcareous c lay about 44 inches thick. Below th i sis gray calcareous clay about 28 inches thick that hasmany f i n e s l i c k e n s i d e s . The next layer i s l i g h t - g r a y c laythat e x t end s to a d e p t h of 96 inches.Branyon s o i l s are m o d e r a t e l y wel l dra ined . T h e s es o i l s take in water r a p i d l y when they are dry and verys l o w l y when they are wet. A v a i l a b l e water capac i tyis high.T h e s e s o i l s are used m o s t l y for crops. A few areasare used as improved pa s ture .R e p r e s e n t a t i v e p r o f i l e of Branyon c lay , 0 to 1 per-cent s l o p e s , 4,000 f e e t nor th ea s t of a r a i l r o a d crossingin R e e d v i l l e on F a r m Road 1984, then 4,000 f e e t south-east on a county road to the in t e r s e c t i on of ra i l roadt rack s , then 2,000 f e e t s ou th of the road, in a c u l t i v a t e df i e l d :
A p — 0 t o 4 inche s , dark-gray ( 1 0 Y R 4 / 1 ) c l a y , very darkgray ( 1 0 Y R 3 / 1 ) mo i s t ; moderate , f i n e , granulars t r u c t u r e ; e x t r e m e l y hard , very f i r m , s t i c k y andp l a s t i c ; f e w roo t s ; f e w f i n e c oncr e t i on s o f f erro-mangane s e ; c a l c a r e o u s ; m o d e r a t e l y a l k a l i n e ;a b r u p t , smooth boundary.A l l — 4 t o 4 4 inches, dark-gray ( 1 0 Y R 4 / 1 ) c l a y , very darkgray ( 1 0 Y R 3 / 1 ) m o i s t ; p a r a l l e l e p i p e d s part t omodera t e , medium, a n g u l a r b l o c k y s t r u c t u r e ; ex-t r e m e l y hard , very f i r m , s t i c k y a n d p l a s t i c ; f e wf i n e roots , m o s t l y on s u r f a c e s o f p e d s ; common,coarse, grooved s l i c k e n s i d e s ; f e w f i n e c o n c r e t i o n s o fc a l c i u m c a r b o n a t e ; f e w f i n e c oncre t i on s o f f erro-m a n g a n e s e ; c a l c a r e o u s ; m o d e r a t e l y a l k a l i n e ; grad-ual, wavy boundary.A 1 2 — 4 4 t o 72 inche s , gray (10YR 5/1) c l a y , dark gray( 1 0 Y R 4 / 1 ) m o i s t ; p a r a l l e l e p i p e d s part t o moder-a t e , m e d i u m , a n g u l a r b l o c k y s t r u c t u r e ; very hard ,very f i r m ; s t i c k y a n d p l a s t i c ; f e w r o o t s ; f e w dark-gray s treaks f r o m above; many f i n e s l i c k e n s i d e s ;f e w f i n e c oncre t i on s o f c a l c i u m carbonat e; f e w f i n econcretions of f e r romangane s e ; calcareous; moder-a t e l y a l k a l i n e ; g r a d u a l , wavy boundary.A C 1 — 7 2 t o 8 6 inches , l i g h t - g r a y ( 1 0 Y R 7 / 2 ) c l a y , l i g h tbrownish gray ( 1 0 Y R 6 / 2 ) m o i s t ; f e w , medium,d i s t i n c t , brown ( 1 0 Y R 5 / 3 ) m o t t l e s ; moderate,m e d i u m , a n g u l a r b l o c k y s t r u c t u r e ; very h a r d , veryf i r m , s t i c k y a n d p l a s t i c ; f e w dark-gray s treaks f romabove; few s o f t masses and concre t ions of calciumcarbonate; f e w f i n e c oncre t i ons o f f e r r o m a n g a n e s e ;ca l car eou s ; m o d e r a t e l y a l k a l i n e ; g r a d u a l , wavyboundary.A C 2 — 8 6 t o 9 6 inches, l i g h t - g r a y ( 1 0 Y R 7 / 2 ) c l a y , l i g h tbrownish gray ( 1 0 Y R 6 / 2 ) m o i s t ; f e w , medium,d i s t i n c t , brown ( 1 0 Y R 5 / 3 ) m o t t l e s ; moderate,med ium, a n g u l a r b l o cky s t r u c t u r e ; very hard , ex-t r e m e l y f i r m , s t i cky a n d p l a s t i c ; f e w , t h i n , dark-gray s treaks f r o m above; common s o f t masses andconcre t i ons o f ca l c ium carbonate; f ew f i n e concre-t i o n s o f f e r r o m a n g a n e s e ; ca l car e ou s ; m o d e r a t e l ya l k a l i n e .

The Ap and All hor i zon s are 20 to 60 inches t h i c k and aredark gray or very dark gray. The A12 horizon ranges int h i c k n e s s f r o m 4 to 17 inches w i t h i n a hor i zon ta l d i s t a n c e of40 inches.The AC horizon is 10 to 50 inches t h i c k and ranges f r o m
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Pam Reed, Commis s i oner
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T E X A S W A T E R C O M M I S S I O N

PROTECTING TEXAKS' IIULTH AND SAFETY BY PREVENTING AMD REDUCING POLLUTION

J u l y 9 , 1993

C E R T I F I E D M A I L #P118309396
R E T U R N R E C E I P T R E Q U E S T E D

H o n o r a b l e K a t h y M o r r i s , MayorC i t y o f S c i n Marco s
630 East H o p k i n sS a n M a r c o s ; , T e x a s 78666
Re: M u n i c i p a l S o l i d W a s t e - C a l d w e l l CountyC i t y o f S a n Marco s - Permit A p p l i c a t i o n N o . M S W 6 4 0 & M S W 6 4 0 AW i t h i n t h e G a r y J o b C o r p s T r a i n i n g C e n t e r ,

1 .0 Mi SE Of S H - 2 1 ; 1 .6 Mi SW F M - 1 9 6 6
Dear M a y o r M o r r i s :
On J u n e 25 , 1 9 9 3 , Mr. Richard G a r c i a o f t h e T e x a s W a t e rC o m m i s s i o n ' s ( T W C ) D i s t r i c t 8 o f f i c e i n s p e c t e d t h e r e f e r e n c e dm u n i c i p a l s o l i d waste d i s p o s a l f a c i l i t y and was a c compani ed by Mr.B i l l P a t t e r s o n , C i t y S u r v e y o r . During th i s i n s p e c t i o n c o n d i t i o n swere observed and document ed that c o n s t i t u t e a v i o l a t i o n of theT W C ' s M u n i c i p a l S o l i d W a s t e Regu la t i on s ( M S W R ) .
The f o l l o w i n g area of n o n c o m p l i a n c e was observed and documentedd u r i n g th i s i n s p e c t i o n :

1 ) 3 1 T e x a s A d m i n i s t r a t i v e Code ( T A G ) § 3 3 0 . 1 5 0 ( c ) ( 2 ) : "...T h e f i n a l cover f o r t h e t o p p o r t i o n o f a l a n d f i l l s h a l l havea minimum grad i en t of 2.0% and s h a l l not exceed 6.0%, buts h a l l po s s e s s a s u f f i c i e n t minimum grade t o p r e c l u d e p o n d i n go f s u r f a c e water when t o ta l f i l l h e igh t and e x p e c t e dsubs idence are taken into c on s id era t i on . ..."
V i o l a t i o n - S u b s i d e n c e channel s were noted on thes o u t h / s o u t h e a s t m i d s e c t i o n o f t h e l a n d f i l l . S o m e were t w o ( 2 )t o f o u r ( 4 ) f e e t d e e p .
Corre c t iv e A c t i o n a n d C o m p l i a n c e S c h e d u l e - T h e e x i s t i n gtop grade s must be shaped and smoothed to meet the 2 to 6%s l o p e requirements . T h i s correct ive act ion must bei m p l e m e n t e d p r i o r to S e p t e m b e r 30, 1993. *

R E P L Y T O : D I S T R I C T S / 1 4 0 1 1 E I M E R RD., S U I T E 3 6 0 / S A N A N T O N I O , T E X A S 78232-5042 / A R E A CODE 5 1 2 / 4 9 0 - 3 0 9 6

P . O . B o x 13087 • 1700 North Congre s s A v e n u e • A u s t i n , T e x a s 78711-3087 • 5 1 2 / 4 6 3 - 7 8 3 0
P K I V I ' E D O N R E C Y C L E D H . ' . P C K
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At the time of the i n s p e c t i o n , it was d i f f i c u l t to assess thedra inage p a t t e r n s across the s i t e , however it was p o s s i b l e toi d e n t i f y and document the areas of subsidence. It i s p o s s i b l e thatthese subsidence areas could be a c on t r i bu t ing f a c t o r to them o n i t o r i n g we l l p r o b l e m s we have encountered in the p a s t . It ish i g h l y recommended that the s i te be mowed during the summer seasonto f a c i l i t a t e moni t or ing o f post closure maintenance.
A l t h o u g h d e p a r t m e n t a p p r o v a l i s not necessary for pos t c losure useso f l a n d f i l l s other than those s p e c i f i e d i n S u b s e c t i o n 3 3 0 . 1 5 4 ( a ) ,t h e d epar tment b e l i eve s that S u b s e c t i o n 330.154 ( b ) ( 3 ) "...thep o n d i n g of water, excess ive i r r i g a t i o n , or p l o w i n g to a d e p t h be lowthe top soil shou ld not be a l l o w e d unle s s there is a s s u r a n c e ( s )that p e r c o l a t i o n of moisture into the buried waste w i l l not occur."During th i s i n s p e c t i o n the sout lvwcs t corner of the l a n d f i l la p p r o x i m a t e l y 40 f e e t had been p l o w e d and corn was be ing grown ons i te. We are reques t ing a n a l y t i c a l d a t a and or boring ifnece s sary, to p r o v i d e us with those assurances that moi s ture is notp e r c o l a t i n g into the l a n d f i l l in this area.
During the on s i t e vi s i t with Mr. B i l l P a t t e r s o n , it was revealedthat a recent aerial map had been done that would c l e a r l y i d e n t i f ythe m o n i t o r i n g w e l l s as we l l as the s i te boundarie s . P l e a s ep r o v i d e us a copy of your most current aerial map. A l t h o u g h thes i te i s b a s i c a l l y surrounded by the a irpor t and the G a r y Job C o r pf a c i l i t i e s , access to the site was not d i f f i c u l t . T h e r e is oneentrance g o i n g through the a irpor t and two unsecured entrances tothe s i t e on County Road 238. ( N o r t h / N o r t h e a s t of the p r o p e r t y )
U p o n s i x ty ( 6 0 ) days f r o m the date o f this l e t t e r we w i l l r e inspec tthe r e f e r enc ed f a c i l i t y to eva lua t e your c on f ormanc e wi th the aboves ta t ed c o m p l i a n c e s ch edu l e s . F a i l u r e to correct the v i o l a t i o n swithin the pre scr ibed s i x ty ( 6 0 ) day period may sub j e c t San Marcosto a d m i n i s t r a t i v e p e n a l t i e s . TWC personnel are a v a i l a b l e toass i s t you with any technical a s s i s tance that you may require inorder t o e f f e c t c o m p l i a n c e .
S i n c e r e l y ,

H . W . M e r r i t t , J r . , P . E .Program M a n a g e rM u n i c i p a l S o l i d W a s t e
H W M / J R G / j n r
c c : MSW C o m p l i a n c e & E n f o r c e m e n t S e c t i o n , A u s t i n
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P o l l u t i o n C o n t r o l S c r e e n i n g a : G . i r y J o o C o r p s , C e n t e r ,S a n n o r c o s , T e x a s
i *J i m H i g h l a n a , P . T - r -F e c e r a l F a c i ! i t i e y C p ^ : p l i a n c e C o o r d i n a t o r ( G E S - F A )

F i l e , G a r y J c o C o r p s C e n t e r , S a n M a r c o s , T e x a s

O n T u e s a a y , A p r i l 9 , 1 9 8 5 , I v i s i t e d m e s u o j e c t F e d e r a l F a c i l i t y t o Sp o l l u t i o n c o n t r o l f a c i l i t i e s a n a a c t i v i t i e s r e l a t i v e t o i m p l e m e n t a t i o no f E x e c u t i v e O r a e r 12038 a n a m e r e q u i r e m e n t s o f t h e . e n v i r o n n i e n t a I l a w sa d m i n i s t e r e d D y E ? A . T h i s s u r v e y i s p a r t o r a r e g i o n a l i n i t i a t i v e t os cn?en s i g n i f i c a n t m i n o r F e a e r a l F a c i l i t i e s ( F F ) n o t c u r r e n t l y i n t n es p h e r e o f F F r e c e i v i n g r e g u l a r c o m p l i a n c e i n s p e c t i o n s n y t n e S t a t e a n c / c rE ? A . . T n e s e s u r v e y s a r e i n t e n t e d t o s u r f a c e a n y o o v i o u s o r a p p a r e n tp r o o l e m s n e e d i n g c o r r e c t i o n o r w a r r a n t i n g c l o s e r i n v e s t i g a t i o n t n r o u y nf o l l o w - u p c o m p l i a n c e i n s p e c t i o n s . T n e v i s i t s a r e i n f o r m a l a n n c o n s u l t a t i v ei n n c t j r e a n a m i s r e p o r t s n o u l c n o t D e i n t e r p r e t e d a s a f o r m a l f i n a i n eo r a c t u a l c o m p l i a n c e s t a t u s .
' j a r y J O D C o r p s C e n t e r ( G J C C ) i s l o c a t e o o n 8 1 7 a c r e s o f l a n a a p p r o x i m a t e l y1 : r ; i i e n o r t n e a s t o f S a n M a r c o s , T e x a s o n S t a t e H i g h w a y N o . 2 1 . I t i s ar e s i d e n t i a l v o c a t i o n a l t r a i n i n g c e n t e r r o r e c o n o m i c a l l y p r e s s e d y o u t n :v / n u .nave d r o p p e d o u t o f s c n o o l a n a a r e u n a D l e t o T i n a J O D S . I t p r o v i d e sv o c a t i o n a l t r a i n i n g i n 2 4 a r e a s o f t n e D u i l d i n g , c o n s t r u c t i o n , m a r . - j r a c t u r -i n g ,3na a u t o m o t i v e t r a d e s , s e r v i c e o c c u p a t i o n s a n a s p e c i a l p r o g r a m s ,u a s i c e d u c a t i o n c o u r s e s a r e a l s o p r o v i a e a i n s u p p o r t o r t n e v o c a t i o n a lt r a i n i n g . C u r r e n t G J C C p o p u l a t i o n i s a p p r o x i m a t e l y 2 , 5 0 0 r e s i d e n t a n a 6 0 3n o n - r e s i d e n t . G J C C n a s i t s o w n p o w e r , n a t u r a l g a s a n o w a t e r c i s t r i o u t i o na n o s e w a c e c o l l e c t i o n a n d d i s p o s a l s y s t e m s . S o l i a w a s t e c o l l e c t i o n a n da i s p o s a l a n a p e s t i c i a e c o n t r o l s e r v i c e s a r e c o n t r a c t e d t o o u t s i d e f i r o s .A i r , s o l i d w a s t e a n d w a s t e w a t e r e m i s s i o n s s o u r c e s i n c l u d e d o r m i t o r i e s a n co t n e r r e s i d e n c e s , s e r v i c e a n a e d u c a t i o n a l D u i l a i n g s , d i n i n g n a i l s , s n o p s( c a r p e n t r y , s n e e t m e t a l , w e l d i n g , m a c n i n e , p r i n t i n g , a u t o m o t i v e a n d n e a v ye q u i p m e n t r e p a i r ) , n e a v y e q u i p m e n t o p e r a t i o n a n a s t o r a g e a n o t r a n s f e rf a c i l i t i e s f o r a u t o m o t i v e a n a a i e s e l f u e l .

M y p r i m a r y c o n t a c t s a n d g u i d e s t o r t h e s urvey were M r . D i c k Moncyre.___.E n v i r o n m e n t a l C o o r d i n a t o r , a n a M r , M o G l o r i a . D u r i n g t h e s c r e e n i n g , Ii d e n t i f i e d n o a p p a r e n t p r o o l e m s i n t h e a r e a s o f a i r a n a w a t e r p o l l u t i o nc o n t r o l unaer t h e C A A a n a C W A , R C R A w a s t e h a n o l i n q a n a a i s p o s a l , p e s t i c i d e su s e a n a h a n d l i n g , n o r t h e i r a c t i v i t i e s c o v e r e a unaer t h e S a f e D r i n k i n gW a t e r A c t . H o w e v e r , I d i d n o t e t h e f o l l o w i n g a p p a r e n t v i o l a t i o n s o rp o t e n t i a l p r o o l e m s c o n n e c t e d w i t h t h e i r C E R C L A a n d T S C A / a c t i v i t i e s :

E P * F o . m 13:0-4 ( R . » . 3 - 7 6 )
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1 . C E R C L A ( S u p e r f u n c ) A c t i v i t i e s .
S i n c e D e c e m b e r , 1 9 5 4 , t h e J o b C o r p s h a s o c c u p i e d a p a r t o f a f o r . - i e rm i l i t a r y a i r b a s e o f • ' ; • . " * ' 1 1 v i n t a g e ( 1 9 4 3 ) , a n d G J C C p e r s o n n e l h a v e l i t t l ei n f o r m a t i o n c o n c e r n i n g p o s s i b l e - n a z a r d o u s m a t e r i a l s a n d w a s t e h a n d l i n ga n a d i s p o s a l a c t i v i t i e s o f t h e f o r m e r m i l i t a r y t e n a n t s . M r . M o n c u r s t o l dm e h e w a s t h e r e f o r a w h i l e b e f o r e t n e J o b C o r p s t o o k ov e r t h e i r p o r t i o n ,a n d h e k n o w s t h e r e w a s _some l a n d f i l l i n q b e i n g d o n e a t t h a t t i m e . H e s a i nh e ' s n o t s u r e a b o u t a n y h a z a r d o u s w a s t e s b e i n g b u r i e d t h e r e d u r i n g t h em i l i t a r y o p e r a t i o n , b u t h e t h i n k s t h e r e m a y h a v e been some t e t r a e t h y ll e a d b u r i e d t h e n . G J C C h a s a l s o c o n d u c t e d some o n - s i t e l a n c f i l l i n g , c u tM r . M o n c u r e s a i d h e k n o w s o f n o h a z a r d o u s w a s t e s b u r i e d - d u r i n g t h a t t i m e ,o n l y r e f u s e , some g a r b a g e a n d some c o n s t r u c t i o n a n d d e m o l i t i o n c e b r i s . !t o l d h i m C E P C L A a n d ' E x e c u t i v e O r d e r 12033 r e q u i r e F e d e r a l a g e n c i e s t or e v i e w t h e i r p a s t a c t i v i t i e s , d e t e r m i n e w h e t h e r a n y o f t h o s e a c t i v i t i e sa r e p o t e n t i a l h a z a r d o u s w a s t e p r o o l e r . s , a n d t a k e w h a t e v e r r e n i e c i a l s t e p sa r e n e c e s s a r y t o e l i m i n a t e t h e p r o b l e m s . I s u g g e s t e d h e c o n t a c t t h e

D e - p e r t i n e n t o f D e f e n s e ( G O D ) F o r m e r S i t e s P r o g r a m ( F S ? ) t o s e e i f t r . t yr.ave i n v e s t i g a t e d , o r p l a n t o i n v e s t i g a t e , t h e p r o b l e m p o t e n t i a l a t tr.eG a r y f a c i l i t y . I f n o t , G J C C s h o u l d r e q u e s t a D O D i n v e s t i g a t i o n , a n a a n yn e c e s s a r y r e m e d i a l a c t i o n s , u n d e r t h e F S P .
2 . J S C A R e g u l a t e d A c t i v i t i e s .

G J C C h a s a l a r g e nunoer ( 1 0 0 + ) o f e l e c t r i c a l pm-.--r t r r m f o m p r c : _ i ns e r v i c e o r i n s t o r a g e f o r e i t n e r f u t u r e u s e , r e p a i r o r d i s p o s a l . M a n y o ft h e s e t r a n s f o r m e r s were i n n e r i t e d f r o m t h e f o r m e r m i l i t a r y o w n e r s , a n dJ u o C o r p s p e r s o n n e l h a v e n o i n f o r m a t i o n w h e t h e r o r n o t a n y o f t h e m c e r t a i n? C 3 s . G J C C h a s s e t u p n o P C S r e c o r d s s y s t e m , l a b e l e d n o t r a n s f o r m e r s ,t e s t e d n o d i e l e c t r i c f l u i d , n o r a t t e m p t e d t o c o n f i r m t h e e x i s t e n c e c : ? C 5 s ,S o m e t r a n s f o r m e r s s i t t i n g i n a s t o r a g e yara were o b s e r v e d t o b e l e a k i n ga n d o i l s t a i n s were v i s i o l e o n t h e g r o u n d . H o s t o f t h e t r a n s f o r m e rn a : - e ? l a t e s o b s e r v e d e i t h e r h a d n o i n f o r m a t i o n a s t o t y p e o f d i e l e c t r i c o rwere n o t c l e a r w h e t h e r t h e f l u i d c o u l d b e P C B - c o n t a m i n a t e d . I r e c o m m e n d e dt h e y i m m e d i a t e l y i m p l e m e n t a p r o g r a m t o d e t e r m i n e t h e p r e s e n c e o f P C B s i nt h o s e t r a n s f o r m e r s n o t c u r r e n t l y i n s e r v i c e , e s p e c i a l l y t h o s e w h i c h a r el e a k i n g , a n d s e t u p t h e r e q u i r e d P C B r e c o r d s s y s t e m i f n e c e s s a r y . I a l s os u g g e s t e d t h e y m a y need t o p r o v i d e a r e g u l a t i o n s t o r a g e f a c i l i t y f o r someo f t h e i r t r a n s f o r m e r s . M r . M o n c u r e a d v i s e d m e t h a t t h e y h a v e a l r e a d yo r d e r e d some t e s t k i t s t o b e g i n t e s t i n g t r a n s f o r m e r s f o r P C B s a n d w i l lp r o v i d e l a b e l i n g , r e c o r d k e e p i n g a n d s t o r a g e a s n e c e s s a r y t o c o m p l y w i t hP C B r e g u l a t i o n s , i f P C B s a r e f o u n d .
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C C . ' . ' C L ' J S ! C N : I t a p p e a r s m a t n ^ i e a i c t e f u t u r e f o l l o w - u p a c t i v i t y i nc o n n e c t i o n w i t h t h e G J C C m a y a p p r o p r i a t e l y b e 1 i n n t e a t o m o n i t o r i n g t h ep r o g r e s s o f ( 1 ) n e c e s s a r y C E R C L A i n v e s t i g a t i o n s a n d / o r r e m e d i a l a c t i o n st o c o n f i r m f u l f i l l m e n t o f C E R C L A r e s p o n s i b i l i t i e s a n a ( 2 ) t h e - C e n t e r ' se f f o r t s t o a s s u r e c o m p l i a n c e w i t n t h e P C S r e g u l a t i o n s . T h e n & e o f o r a ne a r l y f o l l o w - u p T S C A c c . n p l i a n c e i n s p e c t i o n w i l l b e l e f t t o t h e j u d g e m e n to f t h e r e g i o n a l T S C A e n f o r c e m e n t p r o g r a m . N o i ( - . m e d i a t e f o l l o w - u p v i s i t sa r e r e c o m m e n d e d f o r t h e o t h e r m e d i a p r o g r a m s a t t h i s t i m e .
c c : M C K 6 9 , 6 A W - S CM o j n t , 6 A ' J - P

F r a y , 6 A W - A E ' ' •F e r g u s o n , 5 W - E C
B r o w n , 6 A W - H CM u r p h y , 6 A H - P P
G r a n a r ; , 5 W - S ?
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December 4, 1996
Ms. A i d a Lichaa
M u n i c i p a l S o l i d W a s t e Division
Texas Natural Resource Conservation Commission
P.O. Box 13987
A u s t i n , TX 78711

en to
RE: S o l i d Waste Permit #640, Ci ty of San Marcos ~_ ^

^ rnDear Ms. Lichaa: -^ î' . . ) c o

As noted in my l e t t e r to you dated March 22,1996 and our subsequent conversation, the monitoring we l l s at the
San Marcos landfi l l have been p u l l e d and p l u g g e d . A copy of the well dri l ler' s P l u g g i n g Report i s attache^ for
your reference. T h i s report has been f i l e d by the d r i l l e r with the TNRCC. 2- ~ en• oT h i s o f f i c i a l l y c onc lude s a l l moni tor ing e f f o r t s a t t h e S a n Marcos l a n d f i l l . A l l po s t-c lo sure monitoring e f f o r t s
have been c ompl e t ed and the f a c i l i t y has c o m p l i e d with all requirements of the S t a t e of T e x a s .
If you have any ques t ions , p l e a s e c a l l me at 5 1 2 / 3 9 3 - 8 1 3 0 .

Cor

len M. J e n t y h s , P.E.
Director, Department of Environment & Engineering

cc: Ms. Li s e i Lawson, U . S . Army Corps of Engineers
Mr. S t a n l e y A. Burger, U.S. Department of Labor
Mr. Lany D. G i l l e y , C i t y Manager

C i t y Hall • 630 East H o p k i n s • San Marcos, Texas 78666 • 512/353-4444 • FA* 512/396-4656



Please use Mac* In*.
F i l e W H I T E COPY with:
T N R C CP.O. Box 13087A u s t i n , TX 78711-3087
512-239-0530

S t a t e o f T e x a s
P L U G G I N G R E P O R T

(This f orm must be completed and f i l e d with the TNRCCwithin 30 days f o l l o w i n g the date the well is p l u g g e d asrequired by current s t a t u t o r y law.)

T e x a s W a t e r W e l l D r i l l e r s A d v i s o r y Counci lP.O. Box 13087A u s t i n , TX 78711-3087512-239-0530

A . W E L L I D E N T I F I C A T I O N A N D L O C A T I O N D A T A

1 ) O W N E R
2 ) A D D R E S S O F W

County C,-rt>rs**j/r\MLto>z
( S t r e e t , RFD or other) ( C i t y ) ( S t a t e )

3 ) O W N E R ' S W E L L N O : 4) WELLTYPE (Check): Q W a t e r ^Monitor Q I n j e c t i o n Q De-watering
Driller, P u m p Installer, or Landowner p e r f o r m i n g the p l u g g i n g operations must locate and i d e n t i f y the location of the well w i th in a s p e c i f i c grid on a fullscale-gridded County map avai lable f r o m the T N R C C / l n s t a l l e r s C e r t i f i c a t i o n Program. The location of the well should be denoted within the grid byp l a c i n g a c orr e spond ing dot in the grid to the right. The l egal d e s c r i p t i o n section below is o p t i o n a l .
D L E G A L D E S C R I P T I O N :

Sec t i on N o . — — — — —
Abstract N o . — — — — — —

Block No. . T o w n s h i p
Survey N a m e

5)

tocn
Distance and direc t ion f r o m twointersec t ing section l ine s or survey lines:

6) D r i l l e r .
7) Dri l l ed

.
!Llp 0h £•/!&-

B . H I S T O R I C A L D A T A O N W E L L T O B E P L U G G E D ( i f a v a i l a b l e )
' License No. ____ — "_ _____________ City .

8) Diameter of hole . inches; 9 ) T o t a l d e p t h o f w e l l .
C . C U R R E N T P L U G G I N G D A T A

10) Date well p l u g g e d .19
11) S k e t c h of w e l l : U s i n g space at r i g h t , show method of p l u g g i n g the welli n c l u d i n g all casing and cemented interval s .
1 2 ) N a m e o f D r i l l e r / P u m p I n s t a l l e r a c t u a l l y p e r f o r m i n g t h e p l u g g i n g operat ions

License number
13) C a s i n g and c ement ing data r e la t iv e to the p l u g g i n g operations:

C E M E N T P L U G ( S ) P L A C E D I N W E L L
F R O M ( l o o t ) T O ( f e e l )So'

SACK(S) OF /
C E M E N T U S E D

D . V A L I D A T I O N O F I N F O R M A T I O N I N C L U D E D I N F O R M
I hereby c e r t i f y that this well was p l u g g e d by me (or under my supervi s ion) and that each and all of the s ta t ement s herein are true to the best of my knowledge and b e l i e f . Iunderstand that f a i l u r e to c ompl e t e items 1 thru 1 3 will result in the r e p o r t ( s ) being returned for c ompl e t i on and re submit ta l .
Company or Individual's N a m e (type or print)
Address: Stree t or RFD !• 0-
Signatures:

$t£(SJC.C
City j£ L£. Z i p

Licensed D r i l l e r / P u m p I n s t a l l e r Dale r o f Wel l Dale

Trainee/ Apprent ice Dale

W h i t e - TNRCC Yellow • Well Owner Pink - Licensed Well Driller/Pump Installer
T N R C C - 0 0 5 5 (Rev. 01-12-95)



I
C I T Y O F S A N M A R C O SC L O S E D L A N D F I L LM O N I T O R W E L L S

S A N M A R C O SA I R P O R T
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II1 C O N V E R S A T I O N RECORD T I M E I D A T E

T Y P E £ g V I S I T Q C O N F E R E N C E Q T E L E P H O N E
Q I N C O M I N G

Locat ion o f V i s H / C o n f e r t n c t : D O U T G O I N G
N A M r o r P E R S O N ( S ) C O N T A C T E D O K I N C O N T A C T O R G A N I Z A T I O N ( O f t * f . *«pt.. bur«.u. T E L E P H O N E N O .

W I T H Y O U «te.) -S~/2~

S U B J E C T Cfrr^&S\

• fsitftrt^*™ ^^^^^T^^n^^

R O U T I N G
N A M E / S Y M B O L I N T

S U M M A R Y

7
K / f

v
fli

-£-£^71

-<-

A C T I O N T A K E N

S I G N A T U R E T i n e D A T E
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E C O L O G Y A N D E N V I R O N M E N T , I N C .
D A L L A S , T E X A S

M E M O R A N D U M

TO: David V i n e r a a n , RPO Region VI
T H R U : K . H . M a l o n e , J r . , F I T O M
F R O M : E t e n d a N i x o n C o o k , F I T C h e m i s t
D A T E : H a y 1 0 , 1988

f i n d *

S U B J : S a m p l i n g P l a n f o r Gary J o b C o r p s f a c i l i t y , S a n M a r c o s , T e x a s
( T X 1 1 6 1 6 3 0 6 4 4 )T D D & F06-8802-20P A N F T X 0 5 2 9 S B A

T h e F I T p r e v i o u s l y s u b m i t t e d a S i t e I n s p e c t i o n R e p o r t ( E P - A T 2 0 7 0 - 3 ) t o E P Aon F e b r u a r y 18 , 1988 r e g a r d i n g th e G a r y Job C o r p s f a c i l i t y a t San M a r c o s .A s i n d i c a t e d , h i s t o r i c a l aerial p h o t o g r a p h s o f t h e s i t e h a d been r e q u e s t e din o r d e r to l o c a t e p r e v i o u s wa s t e d i s p o s a l areas to a id in the d e v e l o p m e n to f a s a m p l i n g p l a n . A d d i t i o n a l background i n f o r m a t i o n g a t h e r e d b y t h e F I Tis a l s o i n c l u d e d in t h i s memorandum.
I n 1 9 6 5 , t h e D e p a r t m e n t o f D e f e n s e c l o s e d C a m p G a r y a s a m i l i t a r y a i r b a s e ,a n d d e e d e d t h e a i r p o r t a n d t h e l and n o r t h e a s t o f t h e f a c i l i t y t o t h e C i t y o fS a n M a r c o s . T h e D e p a r t m e n t o f Labor o b t a i n e d t h e ma in base arid s u r r o u n d i n g: b u i l d i n g s in 1965 f or u s e by th e Gary Job C o r p s a s t h e i r e d u c a t i o n a l c a m p u s . 'P r e v i o u s i n v e s t i g a t i o n s b y t h e F I T a t t h e Gary J o b C o r p s f a c i l i t y i n d i c a t e dt h r e e areas o f concern, i.e. 1 ) p o s s i b l e P C B c o n t a m i n a t i o n o f t h e s o i l f r o mth e 341 e l e c t r i c t r a n s f o r m e r s in s t o r a g e a t t h i s f a c i l i t y ; 2) a l l e g e d burialo f t e t r a e l : h y l l ead by the m i l i t a r y in the mid-1950s; and 3) the f o r m e r C i t y• p f S a n Marco s l a n d f i l l .

T h e e a r l i e r s i t e i n s p e c t i o n r e p o r t s u b m i t t e d t o E P A i n d i c a t e d t h a t t h eD e p a r t m e n t o f Labor a p p e a r s t o b e r e s p o n d i n g a d e q u a t e l y t o t h e p r o b l e m o ft h e e l e c t r i c t r a n s f o r m e r s a t t h e f a c i l i t y . H o w e v e r p a s t p r a c t i c e sc o n c e r n i n g h a n d l i n g a n d s t o r a g e o f t h e s e . t r a n s f 6 r m e r - s -ape .unkjiovn: a n d ' . f o r*h;i-s Reason s o i l s -which may in the p a s t had c < ? ; n t i j o u a i - i ' . c o r i t a c ; t w i t h th£s.e>.tr,a.nS:f,Qjine.:ES may have been c o n t a m i n a t e d by P6Bs. W i t h -the c o n s t r u c t i o n ajtd>/.m.o;dI<f-i;ca.t.i:Dn .o f 'bui ld-ing 9-356 at the f a c i l i t y , there-nov-eMsts-ji5.to.rage a-cea f or these t ran s f f o rn fgp s ' .to b u i l d i n g '9-356, al l t c a j j s ^ f i o c m e J r s nott J E a j j s f < » t r a e r u t i l i t y yard near bu i ld ing 11-215. Fx*r this reason £h>:llr-215 should be s a p g l g d . On S e p t e m b e r 171 1-9.8:7' :ia-p o l e broke f l ea* b u i l d i n g 7-J02 and a .e ' leetTde*.P *$& jgjiC'und J e a e h i f l g p o s s i b l e PCB contaminated, aii" §n;fc!;•ffQ,|>s.p,-i3. ^nga.r the area where the p o l e broke vas re jnoved a;ntf;^ i p j n , t § l i h a t e ' d s o i l . S a i l s near where t h e t r a n s f o r m e r p . o l ' e broke should ; b eS a m p l e d t o ensure tha t a l l PCB c o n t a m i n a t e d soil was a d e q u a t e l y "removed.
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D.ue to the l a ck o f i n f o r m a t i o n c oncerning p a s t m i l i t a r y l a n d f i l l s and thelocat i .on o f t h e a l l eg ed bur ia l o f t e t r a e t h y l l ead a t t h i s f a c i l i t y , t h e F I Trequested hi s tor-ical aerial p h o t o g r a p h s t o h e l p d e t e r m i n e p a s t vasted i s p o s a l p r a c t i c e s a n d l o c a t i o n s . I n a c o n v e r s a t i o n v i t h M r . M o n o c u r e , Gary
Job C o r p s Center E n v i r o n m e n t a l C o o r d i n a t o r , on O c t o b e r 21 , 1987, he s t a t e dt ha t h e b e l i ev ed t h a t t h e m i l i t a r y h a d once o p e r a t e d a l a n d f i l l n o r t h e a s t
of the main base area and tvo f u e l d u m p s , one at the east and one at thevest e n d s o f t h e a i r p o r t ramp. A e r i a l p h o t o g r a p h s f r o m 1951 shov nol a n d f i l l a c t i v i t y i n t h e area. A e r i a l p h o t o g r a p h s o f t h e area n o r t h e a s t o ft h e main base f r o m 1958 i n d i c a t e p o s s i b l e l a n d f i l l a c t i v i t i e s , t hu ss u p p o r t i n g t h e e a r l i e r a l l e g a t i o n t h a t t e t r a e t h y l l e a d m a y have been bur i edat t h i s f a c i l i t y in the mid-1950s. In a c o n v e r s a t i o n v i t h Mr. Hon.ocure onA p r i l 2 6 , 1988 h e s t a t e d t h a t h e could l o c a t e t h e p r e v i o u s m i l i t a r y l a n d f i l la t t h e f a c i l i t y . N o records f o r vas te s e x i s t f o r t h e m i l i t a r y l a n d f / i l l ;however Mr. Monocur e s t a t e d t h a t t h e m i l i t a r y f i r s t burned and th en b u c i & d 1

t h e r e m a i n i n g va s t e s . S o i l s a m p l e s taken around th e p e r i m e t e r o f t h em i l i t a r y l a n d f i l l a n d a t each f u e l d u m p vould d e t e r m i n e t h e p r e s e n c e o fc o n t a m i n a t i o n , i f any, f r o m t h e p r e v i o u s m i l i t a r y v a s t e d i s p o s a l p r a c t i c e s .
I n a d d i t i o n t o t h e t h r e a t o f P C B c o n t a m i n a t i o n f r o m t h e e l e c t r i ct r a n s f o r m e r s a n d t h e a l l e g e d burial o f t e t r a e t h y l lead a t t h e f a c i l i t y therea l s o e x i s t s p o s s i b l e c o n t a m i n a t i o n o f t h e a l l u v i a l a q u i f e r f r o m t h e C i t y o fS a n M a r c o s M u n i c i p a l L a n d f i l l l o c a t e d i n t h e area n o r t h e a s t o f t h e main base
f a c i l i t y . T h e m u n i c i p a l l a n d f i l l a p p e a r s t o have been l o c a t e d ea s t o f a n da d j a c e n t t o t h e m i l i t a r y l a n d f i l l , based o n i n t e r p r e t a t i o n o f t h e h i s t o r i c a laer ia l p h o t o s . S i n c e s u b m i s s i o n o f t h e s i t e i n s p e c t i o n r e p o r t t h e E P A h a s
rece ived i n q u i r i e s f r o m several sources c o n c e r n i n g p o s s i b l e c o n t a m i n a t i o n o ft h e a l l u v i a l a q u i f e r u n d e r l y i n g t h e c l o s e d S a n M a r c o s L a n d f i l l . A c c o r d i n g
t o r e cord s f r o m t h e T e x a s D e p a r t m e n t o f
o c c u p i e d an 84 acre t r a c t of land n o r t h e a s t1969-1984. During t h i s t i m e a p p r o x i m a t e l y 1 , 8 2 5 , 3 2 0 cubic y a r d s o f s o l i d ,
v a s t e vere d e p o s i t e d . I n a 1966 aer ia l p h o t o , t h e r e a p p e a r s t o b ec o n s i d e r a b l e a c t i v i t y in th e area n o r t h e a s t o f t h e main base vhere th em u n i c i p a l l a n d f i l l i s l o c a t e d ; hovever t h i s area v a s n o t p e r m i t t e d f o r
l a n d f i l l a c t i v i t i e s u n t i l J u n e o f 1969. I n a c o n v e r s a t i o n v i t h M r . H o n o c u r e
o n A p r i l 2 6 , 1988, h e s t a t e d t h a t h e b e l i e v e d t h a t d u m p i n g b y t h e C i t y o fS a n M a r c o s began p r i o r t o 1969.
T h e T e x a s D e p a r t m e n t o f H e a l t h r e c o rd s f o r t h e S a n M a r c o s M u n i c i p a l L a n d f i l l
p r o v i d e d t h e f o l l o w i n g g e o l o g i c a l i n f o r m a t i o n : t h e a l l u v i a l l ayer o f t h esoil b e n e a t h th e l a n d f i l l c o n s i s t s o f s i l t y clay layers f o l l o w e d by as a n d / g r a v e l water bearing zone l o c a t e d at a d e p t h of 15 - 20 f e e t . R e c o j f d si n d i c a t e t h a t t h e trench t y p e l a n d f i l l o p e r a t e d b y t h e c i t y w a s n o t t O ' . g oJbe.-lpv 12 f e e t in d e p t h l eaving a 3 f e e t c lay b o t t o m to serve as a naturalliner* t o m p l . a i n t s f r o m c i t i z e n s s u g g e s t i n g that th i s 3 - f t c lay layer had no t' b e e n m a i n t a i n e d vere i n c l u d e d t h e D e p a r t m e n t o f H e a l t h f i l e s .
W a t e r usage in th i s area is p r o v i d e d by three s e p a r a t e sources. W a t e r far•the J o b C o r p - r e s i d e n t s i s p r o v i d e d b y t h e C i t y o f S a n M a r c o s . O t h e j r ' ; a j S e a <r e s i d e n t s are e i t h e r u s ing t h e i r own water v e i l s or are members of' th^M a x y p l l W a t e r S u p p l y C o r p o r a t i o n . T h e m a j o r i t y o f r e s i d e n t s u s e t h e Maxy| iJL;W a t e r S u p p l y C o r p f o r d r i n k i n g a n d t h e i r o v n we l l vater f o r watering; • y a ' £ | s ; jg a r d e n s , a n d l i v e s t o c k . A smal l p o r t i o n o f t h e s u r r o u n d i n g communi ty ' 3 ( ? e s ;rely s o l e l y on the a l l u v i a l a q u i f e r f or t h e i r t o t a l vater usage. A

H e a l t h t h e m u n i c i p a l l a n d f i l lo f t h e main base f a c i l i t y f r o m
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Dtie Ato th£ jbje.cfiji'.f- ih4:uiir4;e.s-cQnce.rnd:ng th.e q u a l i t y of the water in the

U l £ e j r • s u r t o u n ' d i ^ g - ' t n e C & m p Gary f a c i l i t y i t i s recommended t h a tthEe.a -Boterf t i ial soxtr-ces of c o n t a m d n a t i o j r i b6 examined. In a d d i t i o n tos a m p l i n g ĉoun.d vater ve-lls in c lo s e p E o j d m i t y to the- munic ipal l a n d f i l l and
th.e ear l l eT m i l i t a r y l a n d f i l l , acess o n t h e x d a i r t ' b a s e f a c i l i t y tha t m i g h thave been c o n t a m i n a t e d by PCB e l e c t r i c t r a n s f o r m e r s s tored on th i s f a c i l i t yshould also be s a m p l e d .

A t t a c h e d : i s t h e p r o p o s e d s a m p l i n g p lan .
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R e s i d e n t i a l veil R e e d v i l l e Areas o u t h o f S a n M a r c o s M u n i c i p a l

R e s i d e n l i a l veil R e e d v i l l e area.s6.uth" p ' f • :San, f e r c o s ^L a n d f i l l .
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R e s i d e n t i a l - V e i l b e l o n g i n g t or / t h v e s t o f : S a n M ^ ' c ' c p sL a n d f i l l . and?;iG4ry. J o b 'C o r p F a c i l i t y ( B a c k g r p ' u h ' d j .

M o n i t o r i n g - W e l l I B Sanr-.Mapi;6"4 •M u n i c i p a l L a n d f i l l - U p
H c ? n i t o r i n g ' W e l l 3 , S.a;ri: Ha£<?Ss :

M u n i c i p a l - i a n i i i ' l l - ^Pbvi i^G.i ta ta iWt.(QAXQ'e) ' "
Moni tor- ing: V e l J 4 B , S a n H a ' r c p S ;

E:a;s-t o f ;s i ' t e .f t .

0 5 / 3 1 / 2 0 0 0 T N R C C R E C O R D S B L D G D

(b) (6)

(b) (6)

(b) (6)

(b) (6)
(b) (6)

(b) (6)



IIIIiiiiiiiiiIiiiii

r '

§:-

r •

20

n

. ' - 2 3

24

2.6

27

20

21

22

23

24

25

26

27
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V e s t o f p r e v i o u s m i l i t a r y l a n d f i l ls i t e . S a m p l e taken a t d e p t h o f4 - 6 f t .

S o u t h o f pr ev iou s m i l i t a r yl a n d f i l l s i t e . S a m p l e taken a td e p t h o f 4 - 6 f t .
N o r t h o f previous -ra.-ilitaryl a n d f i l l site. S a m p l e taken a td e p t h o f 4-.6 f t .
East f u e l d u m p . S a m p l e taken, a td e p t h o f 4 - 6 f t .
V e s t f u e l d u m p . S a m p l e taken a td e p t h o f 4 - 6 f t .

S o i l near b u i l d i n g 7-102 vheret r a n s f o r m e r f e l l . S u r f a c e S o i l .
S o i l near b u i l d i n g 7-102 vheret r a n s f o r m e r f e l l . ' S j a i j i p l e taken a td e p t h o f 4 - 6 f t .
S o i l i n f o r m e r t r a n s f o r m e r U t i l i t yY a r d b u i l d i n g 11-215. S u r f a c e S o i l
( Q A | Q C ) .
S o i l i n f o r m e r t r a n s f o r m e r U t i l i t yY a r d b u i l d i n g 11-215. S a m p l etaken a t d e p t h o f 4 - 6 f t .
S o i l i n f o r m e r t r . a r f s j o r m e r u t i l i t yyard b u i l d - i n g 11-215, S a m p l e takenat d e p t h o f 4-6 f t . D u p l i c a t e o f
27.

-̂  -ne.a;r- .veil
off r j . 3

Bacjcground- soilnortheast- o f
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m
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G o o r d i n a t o . r , GaryJ o b C o r p

^rend.a N i x o n CookF I T C h e m i s t D a t e :A p r i l 2 6 , 1§8&
T i m e :12:06

S U B J E C T Pos s i b l e areas o f c o n t a m i n a t i o n a t G a r y J o b C o r p s F a c i l i t y
; S J J M H A S . . Y O F C O H H U N X C A T I O N
M r . Konoeur e c o n f i r i j i e d tha t t h e t r a n s f o r m e r f e l l pear b u i l d i n g 7-102 and.,-tha\t
p r i o r t o m o v i n g t h e t r a n s f o r m e r s t o t h e i r p r e s e n t l o c a t i o n t h e y h a d been
s t o r e d i n t h e u t i l i t y yard near b u i l d i n g 11-215. M r . H o n o c u r e a l s o s t a t e d
there h a d been gravel e x c a v a t i o n east o f t h e f a c i l i t y f r o m 1951-1965. H e
c o n f i r m e d t h a t G a r y J o b C o r p s h a d f i r s t o c c u p i e d t h e f a c i l i t y i n 1965 a n d
at t h a t t i m e the a i r p o r t and the land n o r t h e a s t o f the f a c i l i t y had been
d e e d e d to the C i t y o f San Mar cos. He a l so said he bel ieved the c i t y began
d u m p i n g i n about 1965. H e s t a t e d t h a t d u r i n g t h e m i l i t a r y o c c u p a t i o n o f - t h e
f a c i l i t y , a l a n d f i l l h a d e x i s t e d i n t h e near v i c i n i t y o f t h e m u n i c i p a l l a n d -
f i l l . H e a l s o s t a t e d t h a t h e c o u l d p i n p o i n t t h e l o c a t i o n o f t h e prev iou s .
m i l i t a r y l a n d f i l l . V h e n asked a b o u t t h e c u r r e n t s t a t u s o f P C R c o n t a m i n a t e d
t r n a s f o r m e r a n d s o i l , h e s t a t e d t h a t p e n d i n g r e l e a s e o f f u n d s , r e m o v a l ' ; y £ u l ; 4 : -
b e g d n . Had a l r e a d y c o n t r a c t e d for removal and vould call me back v i t h t h e ;

. p a r t i c u l a r s .

C O N G L U S I O N S , A C T I O N T A K E N O R R E Q U I R E D

I N F O R M A T I O N C O P I E S
TO:

1300-6 ( 7 4 7 2 )
^Replaces - E P A ' - ' H Q . f6 .rnf 5,300-
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-££<jm.t. Di sk; .Honocure Date: ,A p r i l 26, 1988

; S , U . B : J E C i : N a m e o . f c o n t r a c t o r r emov ing P G B so i l t r a n s f o r m e r s a t G a r y J o b C o r p

^ n / i j t e , j t l ' i E o y e r S.?t.

• t f a s . t ) v : l ; l l e , Te.nnes.see ovner-Larry C h r i s t o d o v o u ( 6 1 5 ) 255-3700

, ACTION TAKEN OR R E Q U I R E D
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S a m p l i n g L o c a t i o n s

G A R Y J O B CORPS
S I T E S K E T C H

S a n M a r c u s , T x . O.a ldwi eH?£ou; i ty
T X 1 1 6 1 & 3 0 6 4 4
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GARY JOB CQRPS C E M T E R J

S I T E S K E T C H
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G A R Y J O B C O R P S
S I T E S K E T C H

C a l d w e . l l C o u n t yS a n M a r c u s , T x .
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C * ' f t

. 1 * 5 0 ' l i o u i i u ^ J r t I I c J ( h o o p e r )
4 . . . 5 0 ' c o c l i 2 housc^.I < J u g ~ l t l r i N . e s ! ( V i c t o r y
.5 . 50* house U R c ^ t l r i J I cc t (Mu f c s c h i i ; t i f ; « u : r )

•mil s t o c k use--(2 , ' j t e M s ) : I . v p i - o s s r o o d
 ... :

ll||i|.;- 50... 50' IMU-.I. v .»,•,! ,1
i ^ J ^ S S f e ' , : • o n M u x w c H :QL ^ ^ ' H ? ^ '

7 . 5 0 ' S t o c k u so- i lu .y
8 . 5 0 ' c j c U s t o c k o i u J y o r d c n - M , i x \ ^ - I 4 
-9. 50' S t . o « : k u«c 
1.0. 4 0 ' l i c ' U i s o vise
1 1 . 4 0 ' hou s e u s q
1 2 . 4 0 ' l i y v i s t ^ use.
U.. 40' s h o c k us«
.14-... 5 0 ' l : O U S M v i S C

1 5 - 3 5 ' "»ot i n us t!-.Quai I . C i * i : u : k - « J i r t j w e l l
:3|?Ml^fe%::' 1 6 , 3 0 ' p u b l i c v i s e - c h i y w e l l ' v b u i r i ' s p n 1 r v>i--l o r P

1 7 . 5 0 ' y u i ' d u s c . - c ' . u j ; K U I 1
(

;î- ' * ' - s = 5 - - »
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> • 3 0 " ' t o 5 0 ' 1 5 - w e M s 1 0 house u s e K c e . u V i l l c A i ' o o•
0 . 3 5 ' n o c h ( 2 w e J J s ) - 1 house u s u - d u y
7 . 6 0 ' c o ch ( 3 w e l l s ) S t o c k u s e

•

8 . 3 0 ' h o u s e u s e - d u y 
9 . 3 0 ' ( 2 w e l l s ) 1 h o u s e o n d i - u b o n t l p n
0 , 7 0 ' s t o c k use-
l . i 5 0 ' h ou s e u s e
2 . 3 5 ' h ou s e u s e - d u g w e l l 
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S t a t u s o f P C B t r a n s f o r m e r s & p o s s i b l e l o c a t i o n o f p a s t l a n d f i l l s .
5 ' j M M A R r U P C u M M J h i ' C A T l O N

Mr. Moncure c o n f i r m e d the d a t e t h a t che t r a n s f o r m e r p o l e broke was 9-17-87 and .thaM
b u i l d i n g number f o r t h e t r a n s f o n a e r s t o r a g e f a c l l - i - E y w a s 9-356. H e s t a t e d that t t e
one t ine had a m u n i c i p a l l a n d f i l l east of the a i r s t r i p . When asked about previous -n
l a n d f i l l s , -he s t a t e d t h a t h e t h o u g h t t h e r e had been 2 f u e l d u m p s , one ac th e east

a t t h e wes t er.d o f t h e a i r p o r t r a m p , a n d 2 d r ' 3 l a n d f i l l s n o r t h e a s t o f c h e a i r s t r i p . ;
t i o n e d about t h e p r o b a b l e l o c a t i o n o f t h e b u r i e d t e t r a e t h y l l e a d , h e sa id h e d i d

<£?• " T t e f l » _ L ' f v e c ' i c e d A f r o v e T•-— -• • •• •• " : — — • • - - - - i -V-'i « » t.
Bre.nda N i x o n C o o k
F I T C h e j n i s t 10-21-87

1500

1

f o r sure b u t h i s g u e s s w o u l d b e near r h e f u e l d u m p s .

, A C I i O H T A J

J
1
4

r l W M M A T l O N C O P T E S 1 ]
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• -11-60-8.6 •

EPA J X L L 6 1 6 3 0 6 4 4
waterI D T e x a s D e p t

o f H e a l t h 0280011 4-25^80
S t a t e ..120.67.^01 - fr-29-89 "
EPA T X 0 0 5 7 3 8 0 --1--30-92 '

X V i P A t R E G U L A T O R Y O R E N f O . R C g M ' E K T ' X Q t ) : Q H SP A ^
• N O M E fc_| YCS (itupm*rlt» In l*l*

? N Q T E : " B a s ' i f d o n " T h e i n f o r m a t i o n i n S e c t i o n s I I I t h r o u g h X V , f i l l o u t t h e T e n t a t i v e D i s p o s i t i o n (Sfftion I I ) i n f o r m a t i o n
- ' P A C E - i ' 6 ' : e f F»=fO"~~ 5 ^ J t •' "~> ~i ''

'••' I1

I
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V v ' ' A X m ' * • * ' - « f t ^ i ' A * - T 3 ^ : > * - r ' ' = 5 ' : i ' ' i ' < T " V ? 1 ' y fe?h^L"

nuA.be r on f o r m
V I I I . U .

A d d - U i o n a l R e m a r k a n d / o r E x p l a n a t i o n
D u e t o t h e s i z e o f t h e f a c i l i t y F I T h a s r e q u e s t e d h i s t o r i c a l .
p h o t o s o f t h e f a c i l i t y ( 1 9 4 5 - 1 9 6 - 5 ) t o d e t e r m i n e p r e c i s e l o ca- : J
t i o n s o f t h e m i l i t a r y l a n d f i l l s and a id in th e d e v e l o p m e n t , :
o f a s a m p l i n g p l a n . A t t h i s time F I T b.e.lieyes t h a t t h e D e p a X C r - '
tnent of Labor is r e s p o n d i n g ad;e.q,u.aC;ely to the p r o b l e m of the 0>
PCB t r a n s f o r m e r s and that no act-ion is nac-essary by the EPA. \;
F I T recommends n o f u r t h e r a c t i o n b e taken, until h j . s t < - ;p h o t o s a r e r e c e iv ed . F I T wi l l then a t t e m p t t o d e t e - n . ' . ^ c h e •:-.;
l o c a t i o n o f t h e bur i ed t e t r a e t h y l l e a d a n d pas.t n l l i i a r y l a n d - ? : ;
f i l l a c t i v i t i e s . D u e t o t h e l a r g e s ize o f t h e f a c i l i t y , n o
f u r t h e r c o n c l u s i o n s can b e dravm unt i l FIT can p i n p o i n t th e : '
l o c a t i o n o f p a s t l a n d t i l l s . A s a m p l i n g p l a n w i l l h e f o r w a r d e d :
u p o n r e c e i p t o f t h e a f o r e m e n t i o n e d h i s t o r i c a l a e r i a l p h o t o s .
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R O A l i - K I L G O R E . T E X A S 7SM? - > 2 1 4 ' 9 8 . 4 - 0 5 5 ?
* Waste Treatment 6- Disposal * Equipment Sale*

P

I t '
. .

&.UVO

I J *
i i ? ;;;?7

1197

Sample «1
S a m p l e 43
S a m p l e a4
San.pl e io

5ai .p l e 13
E-?

i t ' " ' ' ' i a i p i e H I I )
; j v S t a p l e « 1 J
.79722 S a * p l t S I 2

G a r y J o b C o r p t > I r a n f o r m e r s i <•- S a m r r i a r y

S a n p l e C I S

Result s T r a n s f o r m e r I d e n t i f i c a t i o n , C c n d i t o n , a n d Location
14 Hiper Core J 3 S 0 4 0 9 25 WA H of xa t er p l a n t - O l d -
: iO U'e s t i / ignou s e 3154395 37.5 KVA At water p l a n t *--Qld

Ou ' N e s t i n g n o u s e 31548?? 37.5 KVA At water p l a n t - Old
• i O W e s t i n g h o u s e 3154901 i ' 7 . 5 K V A A t water p l a n t - - O W

< 1 0 K i p e r Core K a l o n e y 1452932 7 . 5 K V A W . B l d g . I v 5 - F a i r t c / n o i t i a - '
' ! 1 0 D e l t a S t a r £920455 1 0 K V A f M B l d g . 2 0 5 - f a i r c o n d i t i o n
1*0 AC 370i)277 25 KVA H Bldg. 311 - Hot »n use

3709037 37.5 KVA \ S l d g . 311 - Not in u s e
' J O A i a s o 02S7002 1 ' S K V A . % B l d g . 3 1 1 - H o t i n u s e

v l O K e s t i n g h o u s s 1512402-H 1 0 _ K > ; A M a i n G a t e
<(0 AC 374443? 37.5 KVA B u i l d i n g 1-208 - Old
•4 W e s t i n g h o u s s 3 1 6 9 1 1 1 25 KVA B l d g . 1-203 - Ola
OO AC ££405o 25 KVA £. Bldg. 1-311 - f a i r c o n d i t i o n
70 AC 370903? 37.5 KVA E. B l d g . 1-.311 - F a i r c o n d i t i o n
C i O A C 34S40K 2 5 I ( V A E . B l d o . l - : - I l - F a i r c o n d i t i o n

v.-
t f e '

£::•

I P

l l . M

1 1 -

S a a p l e 8 1 5

>::• 322
11* Sample «23
U973-. =a.a,ple »24

Sa.f tpl . e

a30

432s a m p l e 133
9.34

Sample 835

15
22

:o;4
• ' J O
CW
C i O
(10
OO
<.10I 1
12

3105444 . i K V A S l u g . 1-.?10 - O l d
Maw 366*395 10 KVA c l o g . 1 - ! 0 » ) - Good
W e s t i n g h o u s s 3185202 10 KVA B l d g . 1-100 - Old
Alaoo 74ACS522 25 KVA At L i v e r s Res. 1 - J 5 1 - G o o d , neeos c i sket .
A l a / r a H 2 1 7 2 0 2 5 0 K V A A t A u e e l - 1 1 ' .
AC 3727304 25 KVA B l a g . 154 - Good c o n d i t i o n
X e s t i n g h o u s e 4-1AM4499 75 KVA Biag. 2-102 - Gooc c o n d i t i c r
w e s t i n g h o u , * 65AA4022 " ' 5 K V A 9 1 d g . 2 - J 0 2 - Good « , o n d i t i o c
A l a n o 931733 75 KVA fi tdg. 2-102 • Good c o n d i t i o n
^ e s t i n c j h o u s e 72AB425 * f- KVA t e h i n d B l d g . 2-202 - Goad common
v t e s t i n g h n u s e 3144518 7.' KVA C p e i area W Blqg. 3-oO«) - 013
W e s t i n g h o u s e 72AA3643 25 KVA Open area HW B l d g . 3-300
K L 3 3 0 1 9 6 W M 37.5 XVA -fi ldg. -3-3W » GooO
ftjano 0057421 50 KVA flidg, 3-301 - Good
W e s t i n g h o u s e 71AE11835 37.5 KVA b i d g . 3-301 - GGQO
A l a t t g C ' 7 5 7 4 1 5 37.5 K ' A f i l d g . 3-5u2 - Gtwi
Ala/ip «est 72A0417 2i f .VA B l d g . '>-302 - Ckjod
flC 3727293 25 KVA 0:an area M Bbj. 3-208 - D i d , not in $=,
K 3744442 37.5 KVA ndg . 3-2 'K • F a i r c g n d i c i c n
fiC i«S30$3 25 WA r ag. 3-2PS - F a i r condition;AC 373.4474 75 KVA i.'l- 4*30.1
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. :97r:-: Sa/iple M8
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S a i - p l e S 5 7
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f c
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1200S7
18038
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Analytical Clusmistty • Waste Treatment if Disposal » Equipment Sales

G<iry. J o b C o r p s ' f r a n f o r m e r A n a l y s i s Suimrnar>
T r a n s f e r e e ! * I d e n t i f i c a t i o n , C o n d i t o n , a n d L o c a t i o n
A l a n o 'E157002 37.5 KVA . - N e e d s gasket • . __ .
A l o w 317S346 25 KVA - G o o d Pol? ' ' • ""
W e s t m g h o u s e 3156365 10 KVA. S t o r e d in B l d g . 9-356 - Bad
D e l t a S t a r £860031 10 KVA Dry - S t o r e d in Bldg; 9-356 - Ead
GE 4383784 A l i w s t dry- S t o r e d in Bldg. 9-356 - Bad
GE 3141255 A l m o s t dry - S t o r e d in Bldg. 9-354 - Bad
W e s t i n g h o u s e 3165578 10 KVA A l m o s t ^y - S t o r e d in B l d g . ?-356 - Sad
k ' e s t m g n o u s e 3058317 25 KVA Al&ost dry - S t o r e d in B l d g . 9-356 - Bad
M a l c n e y H i p e r Core 1376376 50 KVA A U o s t dry - S t o r e d in B l d g . 9-356 - Bad

5600- ——
<10
20
160

00
<10
o ' O
<10
Dry

C I O

1500-
42

25
60

17
18

120039 Sa.pp.1e «72 CIO
12C040 S a m p l e - 1 7 3 <10

GE C320186 50 KVA A l a o s t dry - S t o r e d in B l d g . 9-356 - Bad
ESCO 5160 50 KVA A l a o s t dry - S t o r e d in B l d g . 9-356 - Bad
K a l o n e y KC 1424763 50 KVA A l n o s t dry - S t o r e d in B l d g . 9-356 - Bad
M a l o n e y H C 1424759 5 0 K V A A l & o s t d r y - S t o r e d i n B l d g . 9 - ' i 5 6 - B i d
W E s t i n g h o u s e 3060330 100 KVA A l r a o s t dry - S t o r e d in B l d g . ?-35& - Bad
ESCO 5166 50 KVA A l s o s t dry - S t o r e d in Sldg . 9-:356 - Bad
h e s t i n g h o u s s 6 5 A A 2 ? 2 0 1 0 0 K V A A l m o s t d r y - S t o r e d i n B l d g . 9->!••-. ' t - - .
M a l o n e y HC 1413161 75 KVA A l i o s t d ry - S t o r e d in Bldg . 9-?56 - &3d
GE 6549408 50 KVA A l o o s t dry - S t o r e d in B l d g . 9 - J 5 6 - bad
W e s t i n g h o u s e 3060:328 100 KVA A l t o s t dry - S t a r e d in Bldg. 9-356 - Bad
AC 369033 75 KVA A U o s t dry - S t o r e d in B l d g . 9-356 - Bad
H e s t i n g h o u s e 3059540- 15 KVA A l & o s t dry - S t o r e d - i n B l d g . *-3% - Bid
K e s t i n g h o u s e 5S95677 25 KVA A l m o s t dry - S t o r e d in Bldg. ?-356 - Bad
A l a i o G057408 25 KVA By Bldg. 5-303 - Good c o n d i t i o n
AC 3744643 37.5 KVA By B l d g . 5-308 - Leaks •
D e l t a S t a r E930848 37.5 KVA Open are* H oF Bldg. 5-308

AC 3700222 37.5 KVA Open area-W of B l d g . 5-2 .'- ' • " *'
K e s t i n g h o u s e 3145673 15 KVA Open area W cF Bldg. 5-2
H e s t i n g i j o u s e 5W5907 25 KVA Open area H of B l d g . 5-2 - Old, Jeafcs
K e s t i n g h o u s e 74G9656 50 KVA Goal condition
H e s t i n g h o u s e 74H13860 75 KVA Gqqd c ond i t i on
K e s t i n g b c u s e 74B13834 50 KVA Good/ c o n d i t i o n
AJaoD £187006 37.5 KVA Between BWgs. 312 & 310 Good condi t ionD e l t a S t a r E?30811 37.5 KVA Bet«fi(l fJdgs, 312 !c 3W

J6064815 37.5 KV3 Betweef t B l t f q s . 312 i 31037,5 KVA
EW01845
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ResirJ-ts
»77 15

120045 S a n p l e I7S 20
120044 S a m p l e 179 19
V20.V.7 S s u p l e C80 15
1200.43 Sdicpls 431 <tO
12004? S a a p l e .*$2 10

; ••V2uKO S a a p l e S53
. • J O O E 1 S t a p l e t f § 4

- o 120052 S a s p l e *J5 10

•:•* 120053 S a n p l e SS6 <10
° J 20055 Saiiple *&8 15
"J 1200% Saiiple 639 ' 245

j ^ l i ' O O - ? " S a m p l e f ? 0 < 1 0
12005%, Sample 1)91 <10

^ J2?..-, , S a n p l e H?2 12
' • • ' 1 ' K - G o O S a i p i e » 9 3 <!10
.„„ «200c. S a n p l e * '?4 <10
C: Xtt:; S « , p i e S95 <10

uw)44 S a i p l e *97 440
S a m p J e s-?y

120-.--., S a a p l e 899
S a & p l e S 1 0 0
S « , p l e S 1 0 1 <10

120-54? . S a n p i e I J 0 2 < 1 0
Sample 11-03 <10

*104
<10
00

<to

OQ
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Treatment 6- Disposal

J o b C o r p s " I V a n f c j n n e r A n a l y s i s
T r a n s f o r m e r I d e n t i f i c a t i o n , C o n d i t o n , a n d L o c a t i o n
H e s t i n i j h a u s e 31463:J4 10 KVA Out o f service, b 'ad ' shap s .
A l ' l i s Chi l i»er s 3630304 1 5 K V A O u t o f service", ' b a d shape.
A l a m o G057420 50 KVA Good, c o n d i t i o n
A D i s C h a l n e r s 3737570 5 0 K V A Good c o n d i t i o n • ' •
A l l i s C h a l n e r s 3748217 5 0 K V A Good c o n d i t i o n
A l l i s C h a U e r s 3713800 2 5 K V A Good, c o n d i t i o n
A l l i s C h a l a e r s 37W27S 2 5 K V A Good c o n d i t i o n
A l l i s C h a l i n e r s 72S8437. 2 5 K V A Good c o n d i t i o n
A l l i s Cha lner s 3744640 37.5 K V A O u t o f service
A l l i s C l u l a s r s 3748215 5 0 K V A B y f i e l d
D s l t a S t a r E92063I 50 KVA By B l d g . 5-105
N e s t i n g h o u s e 3178353 25 KVA Out of service, bad shape
A l l i s OuUers 3700294 1 5 K V A F a i r c o n d i t i o n , b y T e n n i s C o u r t s
Ala»,o C247001 25 KVA By t r a c k , good c o n d i t i o n
Alano 3105445 15 KVA By t r i c k , good c o n d i t i o n
A l l i s C h a l n e r s 37138o5 J 5 K V A F a i r c o n d i t i o n
C d i t a S t a r E920505 1 5 K V A O u t o f s erv i c e , f a i r c o n d i t i o n

A l a a o £ 1 8 7 0 ( J 3 37.5 K V A Good c o n d i t i o n , H o f B l d g . 10-220
W e s t i n g h o u s e 7 3 L 1 3 U 6 5 0 K V A Good c o n d i t i : . - . , N . o f E l d a . 10-220
A l l i s C h a l o e r s 3744637' 37.5 K V A Guod c o n d i t i o n , - H o f B l d g . 10-220
GE '671251? <:5 KVA .-S of B l d g . 10-220 O l d , l e a k . s r poor c c n d t t i c n
Alamo 11217201 50 KVA S of B l d g . 10-220
D e l t a S t a r E913505 37.5 K V A B y B l d g . 7-115, H o t , good c o n d i t i o n
ATaao (.187001 50 KVA 3y B l d g . 7-115
A l a n o 0057411 37.5 K V A B l d g . 7-U3, 7 ' t O l
Alarao 3713S75 25 KVA BWg. 7-113, 7-101
A l a o o 6057419 50 KVA Good c ond i t i on
Alarao 71*217-1 50 KVA G p o d - c o n d i t i o n
A U t o 6057422 50 KVA Oil dark I hot
Alaao £00760 25 KVA Goad condition
GE L432409I74AA 37,5 KVA Good condition
AJ.MO C057423 75 KVA Behind o p i e o t f t t i p a b l d g . *
A l a o o G057416 50 KVA Behint i
Alano 1921752 50 KVA Behind o r i e n t a t i o n -
Alli s C h a l a e r s 3737574 50 KVA

E922318 50 KVA S H 5 9 , Cry. o j i t - ' q f - s e r v i c e2 ; f - y ,

f t ! - |

,i i l S I

' § !

)
,,,
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Analytical Chemistry • Waste Treatment if Disposal • "Equipment Sales

K o r p n Tr~<an f o r - T T i e r A n a l y s i s S u m m a r y
T r a n s f o r m e r I d e n t i f i c a t i o n , C o n d i t o n , a n d L o c a t i o n

*

A l l i s - C h a l n e r s 3700217 37.5 KVA .: •
A l l i s Chainers 3630303 i s KVA Out o f s e r v i c e - ' .
RTE 8-W32615 25 KVA A i r p o r t by 6-355, good -. .
W e s t i n g n o u s e 3058310 25 KVA Out of s ervice, b a d - c o n d i t i o n
D e l t a S t a r E940973 1 5 K V A F a i r c o n d i t i o n
D e l t a S t a r E940976 1 5 K V A . F a i r c o n d i t i o n
K e s t i n a h c u s e 5381795 10 KVA Cut o f service, bad c o n d i t i o n
G£ G S 9 0 4 6 1 - 6 7 Y 15 KVA, Out o f s ervice , good c o n d i t i o n
W e s t i n g n o u s e 5 S 3 Z 1 9 2 10 KVA Out of service
D e l t a Star £920501 15 KVA N e a r a i r p o r t , ou t o f service, poor
A l l i s C h a l n e r s 3700279 2 5 ' K V A
D e l t a S t a r E9131501 37.5 K V f l B y b l d g . 5-158, f a i r c o n d i t i o n
Alaiw G057417 50 KVA By b l d . g . 5-158, good c o n d i t t c . i
D e l t a S t a r E 9 3 0 S 1 2 37.5 K V A B y h l d g . 5-158, f a i r c o n d i t i o n
A l l i s Chabers 3686045 2 5 K V A B y b l d g . 6-151
Hi,MIO 3C96067 25 KVA By b l d g . 6-151
G r e e n v i l l e 71-217-2 50 KVA By b l d g . 6-151
A l a a o J6066816 25 KVA By b l d g . 7-218
A law 712175 37.5 KVA By b l d . g . 7-218
D e l t a S t a r E92046 JO KVA V a c a n t lo t across from. 7-213 & 7-253 dead., out o? ser-
Allis Chalner s 37375*) 15 KVA Lot across f r o m 7c218 * 7-253 d e a d , out o f serv
W e s t i n g h o u s e 3176934 10 KVA Lot across f r o m 7-213 1 7-253 d e a d , out of serv
Alli s C h a l & e r s 3734838 25 KVA Acro s s f r o « v a c a n t . l o t , ou t o f service
A M i s C h a l s e r s 3150724 1 5 K V A A c r o s s f r o a vacant l o t
A l l i s C h a l t e r s 3695317 37.5 K V A A c r o s s f r o n vacant l o t , o u t o f s e rv i c e , o i l l o w
Al Us C h a l n e r s 3700292 25 KVA Bldg. 8-300
Alli s Chalner s 3737576 50 KVA B l d g . 8-300
(ru»t)RTD 7308063 50 KVA 'Vacant lot across f r oa 8-300, cut of service, poor

A l a s o 607705 10 KVA Beside orientation• t s o u t h l , good conditionA l a a o C057407 25 KVA Beside orientation ( s o u t h ) near street
EeUa Star E913502 37.5 KVA 5eside..,qrieafcatioiv (s-qutK> near streetAHis C h a l p a r s $737575 SO KVA Pesit f f t blo^i 11-303
Allis Chalice s -3737568 50 KVA

mm^iw'^r^^rfiiSKj^.w.^.^^..^*! ;?*
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26Q.O D U D L E Y ROAD - K I L G O R E . T E X A S 75642-21-1/984-0551

• * ' £ ; S a a p i e S I S ' i .
120121 S i s i p l e *!54

»155 <to
J 2 0 2 6 4 S a m p l e *156
120265 S a i p l e 8157

•120266 S a a p i e s!58
-12026' S d a p l e =U59

J.":026$ S a n p l e S 1 6 0

120270 S a o p i e e l 6 2
12027- S a m p l e
120272

Sai.pl e
120274 S * R p l e
t-20275 S a i p l e »167
120276 S a a p i e f H - - i :
Wir S a n p l e 416*
1213276 Sair.pl e M69

ao

15
15

17
40

S i 7 , p i e s i 7 2
S a s p l e 4173

^ IX.:
1202*3

1201-•••
I 2 0 £ f ?1202:57

120290
12&291

* J 2 9 2 9 212&93
I 2 Q 2 W
1202*5
1202-76

S a i p i e s!75
S a a p i e t>76
S a a p i e 4177
S A & p l e 8173
S a a p i e 4179
S a a p i e O V S O
S a a p i e »13l

«1«

c.o

I S
S a m p l e
S t i p p l e < l f -4
S a a p l e 4 1 f f 5

Analytical Chemistry • \Vastjt Treatment 6- DlspcjUt • ^ti^;>n:0jt itfl/et

G a r y . J o b C a r p s T r a n f o r r G r A n a l y s i s S u r r i m < 9 r y
T r a n s f o r m e r I d e n t i f i c a t i o n , C c n d i t o n , a n d L o c a t i o n

•

D e l t a - S t a r E930S67 37.5 KVA Between b l d g . 10-301 i 10-300, f a i r c o n d i t i o n
D e l t a S t a r E920500 37.5 KVA Between b l d g . 10-301> 10-300, (air c o n d i t i o n
A U s o G057416 37.5 KVA Beside Bldg 9-200, across_ 9-102 - 9-104
A l a n o G 0 7 7 0 I O 25 KVA B e s i d e BJdg 9-200, acro s s-9M02 - 5-104
D e l t a S t a r E920326 50 KVA At back between 7-358 i 8-3SO
Alli s C h a l s e r s 3694940 75 KVA At back between 7-359 t 8-350
Alli s C h a l n e r s 3668406 ' 10 KVA Between 7-350 fc 7-352
A l l i s C h a l e s e r s 3WS399 . 1 0 K V A Between 7-353 i 7-352
A l a s o G057408 25 )CVi- By b l d g . 5-308 Good c o n d i t i o n
Allis C h a U e r s 3744643 37.,5 KVA By B l d g . 5-308 Leaks
N e s t i n g h o u s e 6 4 A M 1 1 9 5 9 75 KVA Behind 6-254
A l a i w F*J060:3 25 KVA B e s i d e 6-207
A l l i s C h i l n e r s 3700220 37.5 K V A Between 5-210 i 5-211
D e l t a S t a r £9:30366 37.5 KVA . Between 5-210 & 5-211
A l l i s C h a l n e r s 403883 37.5 K V A E l d g . 5-214
A l l i s C h a U e r s 3737577 5 0 K V A E l d g . 5-214
A l a n o 71-217-7 37.5 KVA Out of service
W s s t i n g h o u s e 64AK2023 37.5 K V A T e n n i s c t s . B l d g . 5-104 Poor, c u t c F service
Rural Elec. I n c . (£381 37;5 KVA T e n n i s cts. B l d g . . 5-104

• All i s C h a l s e r s 3663404 10 KVA Bldg. 5-208 Poor, .oil s a e l I s burned
D e l t a F ' a r E920498 1 5 K V A B l d g . 5-208 H o t , o i l s m e l l s burned
D e l t a S c a r E920465 1«> KVA Out of service, s . w - l I s . b u r n e d
AHis C h a l a e r s 3727295 25 KVA Bldg . 5-212 & 210
D e l t a S t a r E920183 50 KVA B l d g . 5-212 4 210
Allis C h a l o e r s 3727307 25 KVA B l d g . 5-212 & 210
D e l t a S t a r H2D0921 167 KVA Pad at. by B l d g . 7-251, 7-279, & 7-2-43
D e l t a S t a r R200922 167 KVA' Pad at. by B l d g . 7-251, 7-279, V 7-263
D e l t a S t a r U200920 167 KVA Pad at. try Bldg. 7-251, 7-279, t 7-263
A l a » o G057409 25 KVA B l d g . 7-281 t> 7-250
D e l t a S h a r E%1942 25 KVA Bldg. 7-281 t 7-250
A l a s o G057499 25 KVA B l d g , 7-281 S> 7-250 „
D e l t a S t a r E920322 50 KVA Bldg. 7-255 (Library) Blowy f«s^

S a a p i e
S a n p i e 4137I J 3 3 00

iJ
D e l t a S t a r E?91&28 100 KVA B l d g . 7-255 (Library*
D e l t a S t a r E920328 50 KVA B l d g , 7-2§5 ( L i b r a r y )
RTE 7308051 25 KVA Across B l d j .

I J $ W _ v *&&?%&
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ROAD "

A n a - L i b t S a m p l e 8 f t g ? u ' l . f c s
20
Dry

l i a n p l e #266.
120412 Sample «2&7
120413 ! 3 a « j l e 8263
120414 S a c p l e 1269
!20Vi5 l i a b l e 3270
120416 S a m p l e «271

-120417 :•
.12041*

120419
»27"2
*273
5274

1204/0 i S a n p l e C275
120421 S i a p l e 8276

JJP|, O 12041: !;aapl . e 12-77
& 1 ; " ' ~ 1204/3 S a s p l e «278

J 2 V 4 2 4 . S a m p l e *279
120425 S a n p l e 3280

s-;- -o

10<:io
50
35
I S
iW
400-<:io<io
24

. f i j S y v V ' r "^•Sf-,^- : . ; f i ' J -

12042*.
120427 Sample #̂ 2.
120428 Sac,ple »283
1204?) Sampl e s2«4
1 2 0 4 X 1 S A i . p l e t / S 5
V20705 S a s p l e *236
I . I ) ' A - . S a , 7 , p . l e <287
120707 S a i ^ J l e 8 ' 2 3 ^
12070S S a m p l e «i89
120709 Sa.T.ple 8290
120710 .Sac,pJe «??!
120711 S a m p l e »292

G a r y . J o b C o r p s T r a n f o r m e r A n a l y s i s S u m m a r y
T r a n s f o r a e r i d e n t i f i c a t i o n , C o n d i t o n , anrf L o c a t i o n

*

K e s t i n g h o u s e 3156345 10 KVA B l d g . 9-354 .: •
D e l t a S t a r E860<)3I 10 KVA B l d g . 9-356 Dry Mho o i l)
GE 4338784 6600 V o l t s Bid}. 9-356 ,
A l a n o D e l t a S t a r L93215& 25 KVft By .BW.g. ?350
A l a i w C057413 37.5 KW A •• By Blid.q. 9350
GE 1975141TGKA 37.5 KVA By. 10-352 lip
A l l i s C h a h e r s 3709031 ' 3 7 . 5 K . V A B y 10-352 N o - E C B s
A l l i s C h a l o e i - 5 3700729 .37.5 K V A B y 10-352 H o F t B s
GE 6543909 37.5 KVA By 7-355
GE 6712098 37.5 KVfl By 7-S55
W e s t i n g h o u s e 3 l5 .yM8 37.5KVA By 7-355
D e l t a S t i r 940977 15 KVA By 6<$4"
All i s C h i l n e r s 5630299 15 KVA By 6-364
All i s C h a l r a e r s 3701)293 25 KVA By 6-364
V f e s t i n g h o u s e 65AA2722 1 0 0 K V A H o s p i t a l
H e s t i n g h o u s e E 7 2 1 I 1 ? 9 C C 3 1 0 0 K V A . B y H o s p i t a l
General 5918-4 1 0 K V A B y H o s p i t a l
GE G 5 6 S 4 2 6 - f c 6 r 100 KVA Pad by 9-356
GE G382970-67Y 100 KVA Fad by 9-3-%
GE G542400-661( 100 KVA • Fad by 9-o54 . .
W e s t i n g h o u s e 3144098.. 15 KVA B l d g . 9-356 ( S t o r e d . *

<1000
<10
<10
< I O
25

D e l t a S t a r E92049?
K e s t i n g h c u s e 3121171
GE C 1 1 6 1 5 8
k ' e s t i n g h o u s e 3146355
A l a a o 9156395
H i p e r Core 1350543

15 KVA
5 KVA

10 KVA
10 KVA
10 KVA
10 KVA

B l d g .
B l d g .

' B l d g .
B l d g ,B J d g i
B l d g .

9-356 ( S t o r e d )
9-356 ( S t o r e d )9-356 .(Stored)
9-356 (Stored)
9-356 ( S t o r e d )
9-356 f S t o r e d )
9-356 (Stored)A U » o K T 2 7 0 0 2

A l a v a K127001
L K I 219018
N o data p l a t e ( d r y )
Hestinghwse 5146792
A l l i s O i a l K T S 1825911
OelU S t a rD e l t a ' S t a r E940975
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2.$00 D U D L E Y ROAD - K I l G O R E . T E X A S 75662-214/984-0551
^r Chemistry • Waste Treatment 6- Disposal « Equrjiment Sale;

a-Lsb t S i m p l e 4
12Q-72J S a m p l e §304- <IO
120724 S*&j>le 4305
120725 Sajple «06 15
120726 S i a p ) : e S307 <IO
12G727 S a » , p l e *303 <10

' 1 2 0 . 1 2 8 S a n p l e

G a r y . J o b C o r p s T r a n f a r i r i e ^ A n « a l y s i s
T r a n s f p r a e r I d e n t i f i c a t i o n , C o r . d i t o n , a n d L o c a t i o n

I.1S0730
1207.51 S

5310
«311 \10
«312 :>20

120752 S a r n i e I313 470
1207;?3 S a i p l e 4314 <110
120734 S i i t p l e <315 <IO
120735 S a s p l e 3316' <10
1207.-* SAnple «S17
.207J7 S j s p i e S i l S

8319
120739 S i m p l e S320
J 2 0 7 4 0 S a m p l e 6321

0

120747 S * s p l e S323
12074^ . S a a p l e «529
120749 Sdfiple »330

_ 12075-3 S a i p l e -I334

S J 2 2
S i m p l e t:$23
S i p p l e »324
S a s p l e B : J 2 5
Sample 8326
Swap! e «S27

A U M ' G 0 7 7 0 4
H a s t i n g h o u s e 3156368
K e s t : n g h o u s e 3166524

1 0 K V A B l d g . 9-354 ( S t o r e d )
1 0 K V A B l d g . 9-356 ( S t o r e d )

7.5 KVA B l d g . 9-356 ( S t o r e d )
D s l t a S t a r E920454 1 0 K V A B l d g . 9-J56 ( S t o r e * )
AH i s C h i l a e r s 3734845 25 KVA B l d g . 9-356 ( S t o r e d )
W e s t i n g h o u s e 3176935 (dry) . 25 KVA B l d g . 9-356 ( S t o r e d )
G E 6705333 ( d r y ) 7 . 5 K V A f l d g . 9-35-S ( S t o r e d )
t see 515*. 5. KVA Bldg. ?-356 (Stored)
GE 6705244 7 .5 KVA B l d g . 9-356 ( S t o r e d )
GE 67052S5 7.5 KVA B l d g . 9-356 ( S t o r e d )
U e 3 t i n g h o u s e 59104:35 15 KVA B l d g . 9-356 ( S t o r e d )
K ' e s t i n g h a a s e 3146799 1 5 K V A B l d g . 9-356 ( S t o r e d )
? 71AD1916 50 KVA Bldg. 9-356 (Stored)
A l l i s C h a i u s r s 3 7 J 3 & J 5 2 5 K V A B l d g . 9-356 ( S t o r e d )
A l l i s Chalaer s 3630302 ' 1 5 K V A B l d g . 9-356 ( S t o r e d )
Alarx> 3178346
A l l i s C h a U e r s 3734839
A l l i s Cha luer s 3754S42
A l a & o G057410
H i p e r Core lc*5065
A l a k o K C : ? 6 9 0 I
A l l i s C h a l n a r s 1820673
W e s t i n g h o u s e 74H13365
GE 6713094 ( a l e o s t dry)
A l l i s C h a U e r s 3630277
W e s t i n g h o u s e 3178345
D e l t a S t a r E92025
A l l i s C h a l c e r s 3630300
Hiper 20re 1335050
A l l i s Chalqers 370024.6
D e l t a S t a r F920321H e s t J o g h o u s e 5875674
A l a j a K127003

2 5 K V A B l d g . 9-356 ( S t o r e d )
2 5 K V A B l d g . 9-356 ( S t o r e d )
25 KVA B l d g . 9-356 ( S t o r e d )
2 5 K V A B l d g . 9-356 ( S t o r e d )
15 KVA Bldg . 9-356 (Stored)
75 KVA Bldg. 9-356 (StcredJ
2 5 K V A B l d g . 9-356 ( S t o r e d )
75 KVA B l d g . 9-356 ( S t o r e d )
37,5 K V A B l d g . 9-356 ( S t o r e d )
15 KVA B l d g . 9-356 ( S t o r e d )

25 KVA B l d g . 9-356 (Stored)
50 KVA B l d g . 9-356 ( S t o r e d )
15 KVA
15 KVA

50 KVA
B l d g .
B l d j .
B l d g .

9-356 (Stored)
9-356 ( S t o r e d )
9-35£ t S t o r e d )

50 KVA Eldg. ?*35&- (Stored-)
25' KVA B l d g , 5-3S
10 KVA Bldg. 9-354
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Cause N o . 18397M a x w e l l W a t e r S u p p l y Corporat ion v sC. R. Fre.en.Bn, Jr., C. E. Freeman C o n . S j t e a f u c t i o n Co.,H e f c i p h i l l Estate s W a t e r C o . , I n c . o f G a i f i d w e l l C o u n t y ,J o h n W a d e , J a n i e W a d e , and David W i l l l ^ a r o s ___________
O u r F i l e N o . 0111-87-H
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D.e.ar .Mr . H a n k i n s :
3. am enc l o s ing the J a n u a r y 21, 1988 correspp.nde.nps f r o m David
; G : p n z a l e 2 , Enviromenta l Engineer , S u p e r f u n d S i t e A s . s . e s . ' s i n e n - tS e c t i o n , Enviromental P r o t e c t i o n A g e n c y , D a l l a s , T e x a s .
•I c a l l your a t t e n t i o n to the i n f o r m a t i o n being c o l l e c t e d at t h i st ime, p l u s t h e i n f o r m a t i o n back in 19;8 '5 .
-B_e,.c.ause the C i t y of San Marcos isjgu;£s;uant to agreement and/orI think it would bet h e U. S. Enviro j&en t- j i lf i n d i n g s . w±£h' A ,

well site t e s t i n g ,t l ie 5exas•£&*• you. -fee be,

IIIIIII

1-ead problems are all <3nJ0i> C o i p p Cen t er) .
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In our earlier di scus s ions concerning the waste s i t e , I had theimpression that the l a n d f i l l s i te was off the has-?., but I am noten t i r e ly ssure whether or not is was on m i l i t a r y p r o p e r t y , privatep r o p e r t y , or several locations.
Because a s i t e inve s t iga t i on is an t iq- ip^ f e ed , andcor-r-ective measures are being s o l i c i t ed ••s.o as. tocorr t iaminat ion of water in the general a r j f e a o , f , . : R ; e . f e . d v " i - l ' l : §C o r p s . C e n t e r , I though t it was use f-ul th<ai:. you -have thisi n f o r m a t i o n , and would ask that you relay it on to thea p p r o p r i a t e c i ty s t a f f persons.
By c opy of t h i s corre spondence I ajn inform.ing .Mi?-, David .Gqnzal e sof my communicat ion to you, and ask that you Make fc-i-ni aware ofthe p e r i o d i c well s i t e t e s t i n g that is being ae;c;omplis.hed by theG i t y o f S a n Marcos .
Based on the we l l s i t e t e s t s with which you have made mef a m i l i a r , there are h igh chemical f i n d i n g s in the a-rea., and thi si n f o r m a t i o n s h o u l d be r e l a y e d to Mr. G o n z a l e s so that he might beab l e t o c o r r e l a t e t h i s with h i s o n g o i n g i n v e s t i g a t i o n .
T h a n k y o u k i n d l y f o r your a t t e n t i o n t o th i s m a t t e r .
Very

Enc lo sur e s : C o r r e s p o n d e n c e dated l / 2 1 / S ^ f l byEnviromental E n g J L c t e e r , S u p e r f u n ' dS e c t i p n with
DavidS i t e Asses s m ' e ' n t

ce: Maxwell Water S u p p l y Corporation ( w / e n c l s )
c.c: Mr* David Gon-zstLes., Enviromental Engineers u p j e r f u n d site Assessment Sec t i onEnviromeiital P r o t e ' e t i o n Acpency ( w / o ends)
c e : W i l l i a m J . E l l i s o n , county J u d g eC a l d w e l l County/ Lockhart , T X ( w / e n c l s )
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I N T E R O F F I C E M E M O R A N D U M

Russ K i m b l e , C h i e f , R e p o r t s a n d M a n a g e m e n t Sec t io?^ 1 ^-'H a z a r d o u s a n d S o l i d W a s t e D i v i s i o nL u i s E . C a m p o s , H a z a r d o u s a n d S o l i d W a s t e C o o r d i n a t o rF i e l d O p e r a t i o n s D i v i s i o n

F e b r u a r y 10 , 1988

F R O M :
S U B J E C T -

G a r y M c C o i g , F i e l d I n v e s t i g a t o rD i s t r i c t 8G a r y J o b C o r p s C e n t e r - S o l i d W a s t e R e g i s t r a t i o n M o . 73125 - S p e c i a lI n s p e c t i o n o f F e b r u a r y 2 , 1988 - C a l d w e l l C o u n t y

.1

,e

•''%

1

*

O n F e b r u a r y 2 , 1988, a s p e c i a l i n s p e c t i o n w a s c o n d u c t e d a t t h e G a r y J o b C o r p s C e n t e ri n r e s p o n s e t o A t t a c h m e n t 1 . T h e c e n t e r w a s r e p r e s e n t e d d u r i n g t h e i n s p e c t i o n b yD i c k M o n c u r e ( M a n a g e r o f F a c i l i t i e s ) a n d T e r r y A i r h a r t ( S u p e r v i s o r o f P l a n t s a n dS y s t e m s ) . T h e J o b C o r p C e n t e r p r o v i d e s v o c a t i o n a l t r a i n i n g t o u n d e r p r i v i l e g e d y o u t h si n many d i f f e r e n t areas i n c l u d i n g au t o m e c h a n i c s a n d au to b o d y r e p a i r a n d p a i n t i n g .T h e r e a r e t h r e e m a i n t e n a n c e s h o p s t h a t g e n e r a t e w a s t e o i l s a n d s p e n t s o l v e n t s ; h e a v ye q u i p m e n t m a i n t e n a n c e , m o t o r p o o l a n d t h e m e c h a n i c s t r a i n i n g s h o p . T h e s o l v e n t s u sed( V a r s o l a n d N a p t h o . ) a r e h a z a r d o u s b y t h e c h a r a c t e r i s t i c o f i g n i t a b i l i t y ( A t t a c h m e n t2 ) . T h e q u a n t i t i e s g e n e r a t e d a r e l e s s t h a n 1000 k g p e r m o n t h o f s p e n t s o l v e n t s .T h e s e s p e i t s o l v e n t s a r e c o m b i n e d w i t h was t e o i l s a t each p o i n t o f o r i g i n a n d d i s p o s ->v.= e d o f b y F r a n k ' s W a s t e O i l S e r v i c e o f D e V a l l e , T e x a s .
' T h e J o b C o r p s C e n t e r p r e s e n t l y h a s 1 0 e l e c t r i c t r a n s f o r m e r s o n - s i t e t h a t c o n t a i nR G B s . T h e s e t r a n s f o r m e r s have beer, t a k e n o u t o f s e r v i c e a n d a r e s t o r e d i n a locked..warehouse a w a i t i n g d i s p o s a l . O n A u g u s t 1 7 , 1987 a n e l e c t r i c p o l e h o l d i n g t w o P C Rt r a n s f o r m e r s b r o k e r e s u l t i n g i n a s p i l l o f a p p r o x i m a t e l y 1 0 g a l l o n s o f o i l c o n t a i n i n gR G B s . G a r y J o b C o r p s C e n t e r removed t h i r t y 5 5 g a l l o n d r u m s o f c o n t a m i n a t e d sail f r o m-the s p i l l s i t e . T h e s e d r u m s a r e s t o r e d a t t h e w a r e h o u s e a w a i t i n g d i s p o s a l . T h e' S p i l l w a s r e p o r t e d t o t h e N a t i o n a l R e s p o n s e C e n t e r , E P A a n d t h e T e x a s W a t e r C o m m i s -s i o n - S p i l ' l R e s p o n s e U n i t .
T h e J o b C o r p C e n t e r w a s o r i g i n a l l y a W o r l d W a r I I m i l i t a r y a i r base. A t some t i m e i f f ;;|pt h e p a s t t e t r a e thyl l e a d f r o m s ev e ra l u n d e r g r o u n d s t o r a g e t a n k s were d i s p o s e d o f on- ' ; :$%s i t e . T h e l o c a t i o n o f t h i s d i s p o s a l 1 s n o t known. M r . M o n c u r e w a s a b l e t o c o n t a c tf ormer e m p l o y e e o f t h e T e t r a E t h y l L e a d C o r p o r a t i o n w h o w a s i n v o l v e d i n t h e d i s p o s a la c t i v i t i e s . T h i s I n d i v i d u a l w a s u n a b l e t o r e c a l l t h e l o c a t i o n b u t r e v e a l e d that t h e&e"tra e thy l l e a d w a s d i s p o s e d o f b y l a n d a p p l i c a t i o n s .
T h e i n s p e c t i o n r e v e a l e d n o a n o m a l i e s 1 n t h e c enter s pre sent s o l i d wa s t e h a n d l i n gp r a c t i c e s and r e g i s t r a t i o n . :|i!

0 5 / 3 1 / 2 0 0 0 T N R C C R E C O R D S B L D G D



Reference 17



T E X A S N A T U R A L R E S O U R C E C O N S E R V A T I O N C O M M I S S I O NP E T R O L E U M S T O R A G E T A N K D I V I S I O NA S S E S S M E N T R E P O R T F O R M
This f o r m s h o u l d o n l y b e s u b m i t t e d when al l i n f o r m a t i o n has been o b t a i n e d a s o u t l i n e d in the document e n t i t l e dGuidance for Risk-Based Assessments at LPST Sites in Texas. If the T a b l e o f C o n t e n t s ( p a g e 2) i s not ful lyc o m p l e t e d , t h e T N R C C w i l l return t h i s f o r m t o t h e r e s p o n s i b l e p a r t y w i t h o u t review. T h i s document must n o tbe a l t e r ed in any manner. Reques ted i n f o r m a t i o n d eno t ed wi th "*" is beyond the m i n i m a l requirementsfor a s i t e as se s sment as d e f i n e d by 30 TAG 334.78(a)(5). A t t a c h a w o r k p l a n ( s ) and p r e a p p r o v a l r e q u e s t ( s )f o r those a c t i v i t i e s o n s i t e s e l i g i b l e f o r r e imburs ement f o r t h e next a p p r o p r i a t e ac t iv i ty .
L P S T I D N o : 108133 F a c i l i t y I D N o : 22732 S i t e pr i or i ty: 4.1
F a c i l i t y N a m e : G a r y J o b C o r p s C e n t e r ( F o r m e r Gary A i r F o r c e Base)
F a c i l i t y A d d r e s s : H i g h w a y 2 1 East
City: S a n M a r c o s S t a t e : T X Zip: 78667
RP N a m e : U S A r m y C o r p s o f E n g i n e e r s
RP A d d r e s s : __P.O. Box 17300
C i t y : F o r t W o r t h S t a t e : T X Z i p : 76102
I c er t i fy that al l work has been c onduc t ed in accordance w i t h a c c e p t e d i n d u s t r y s t a n d a r d s / p r a c t i c e s andadhered to TNRCC g u i d a n c e and r u l e s . I cert i fy t ha t I am aware tha t m i s r e p r e s e n t a t i o n of any of the abovec la ims is a v i o l a t i o n of 30 TAG 3 3 . 4 4 5 3 ( b ) ( 1 ) ( E ) and that t h i s v i o l a t i o n may re su l t in the d i s c i p l i n a r y actions setf o r t h in 30 TAG 334 453 and or 334.463 and 334.465.
T h o m p s o n P r o f e s s i o n a l G r o u p . 00710______( R e g i s t e r e d Correc t ive A c t i o n S p e c i a l i s t ) ( R C A S Reg. N o . ) A u g u s t 2 1 , 1998( E x p i r a t i o n d a t e )

'/*( S i g T f e t u r e ) /
( 7 1 3 ) 9 5 6 - 4 1 0 0

/
( 7 1 3 1 9 5 6 - 4 1 2 1( T e l e p h o n e # )

M i c h a e l K a n e
( F A X # )

01279( P r o j e c t M a n a g e r ) ( C A P M Reg. N o . ) J u l y 3 0 . 1998( E x p i r a t i o n d a t e )

" ( S i g n a t u r e ) /
7 1 3 ) 9 5 6 - 4 1 0 0

( D a t e )
( 7 1 3 1 9 5 6 - 4 1 2 1

M / R E C E I V E D
0 9 1998

( T e l e p h o n e # ) ( F A X # )
By s i g n a t u r e b e l o w , I cer t i fy t h a t I have reviewed t h i s report for c o m p l e t e n e s s .

( N a m e o ( R e s p o n s i b l e F ' a r t y C o n t a c t ) ( C o m p a n y )

BPB
EN6Xtf££#S

( S i g n a t u r e ) ( D t e

( T e l e p h o n e # ) ( F A X # )
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A t t a c h m e n t 19 P h o t o g r a p h i c documentation...................................................................... •
A t t a c h m e n t 20 P r o p o s a l f or next a p p r o p r i a t e action a n d / o r Sit e C l o s u r e Request............. •
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II S I T E A S S E S S M E N T Workshee t E

L P S T I D : 108133S i t e N a m e : F o r m e r Gary Air F o r c e BaseS i t e Location: Gary Job Corp s . Hwy 21 East, San Marcos, C a l d w e l l County
E X E C U T I V E S U M M A R YCheck all a p p l i c a b l e boxes.

UST/AST S y s t e m Sta tu s : D Act ive • Permanently Removed from ServiceD T e m p o r a r i l y Out of Service D Temporar i ly I n d e f i n i t e l y Out of Service (Variance Due Date:_
Current site land use:

• vacant D Indus J c o m l . • re s ident ial D agricultural D recreational D UST/AST F a c i l i t y
Sources of Release: • tank(s) • p i p i n g D s p i l l s • d i spens er D Other:
Substance Released:

D gasol ine D die s e l D waste oil D h y d r a u l i c f l u i d D AV gas B jet f u e l D Other:_______
S i t e Assessment H i s t o r y :• P r e l i m i n a r y / L S A D Groundwat er Moni t o r ing I Remedial A c t i o n D Emergency Response
A f f e c t e d environmental media: D sur f i c ia l soil (<2 ft. BGS)B soil (2 to 15 ft. BGS)

____________________• groundwater__________D surface water
I soil (>15 f t BGS)

D air
I d e n t i f i e d a f f e c t e d receptors: D water w e l l s D basement s / s truc ture s D habitat D b u i l d i n g D underground u t i l i t i e s
D surface water D exposed contaminated soil D Other Distance f r om s i t e (ft.): _____________

S a m p l e s c o l l e c t e d • yes D no Abatement i n i t i a t e d : B yes D no T y p e : Permanent Removal _______________
I d e n t i f i e d p o t e n t i a l receptors: D water w e l l s D basement s / s truc ture s D hab i ta t D b u i l d i n g • underground u t i l i t i e s

D sur fa c e waier D expo s ed contaminated soil D Other Distance f r o m s i t e (ft.): ______________
D e p t h to f i r s t encountered groundwater (ft.) BGS: D >50 • 15-50 D 0-15_________________________
Presence o f N A P L s ( f t . ) :

D sheen • 0.1-0.5 ft. D 0.5-2 ft. D 2-5 ft. D >5 ft. D none Recovery Initiated: • yes D no______________
Current NAPL e x t e n t : • on-site • off-site________________________________________________
D i s s o l v e d - p h a s e e x t e n t : U on-site • o f f - s i t e D unknown_____________________________________
G r o u n d w a t e r b e n e f i c i a l use category:

D Cat. I D Cat. II D Cat. Ill • Cat. IV D S o i l s only a f f e c t e d , r eg ional b e n e f i c i a l use can not be e s tabli shed._____
Contaminants of Concern Exceed Targe t Concentrations of A f f e c t e d media:

S o i l (Workshee t s 7.0.11.1-5): • ves D no
G r o u n d w a t e r (Workshee t 8 & 11.1-4): D yes • no
V a p o r s (Workshe e t 9.0): D ves • no

____Surface W a t e r ( W o r k s h e e t 10.0):______D ves • no___________________________
S i t e Prior i ty: l . _ 3. 4. 1
Recommended A c t i o n s :
D a) A f f e c t e d Receptors I d e n t i f i e d - Propose a d d i t i o n a l corrective ac t ion a n d / o r m o n i t o r i n g program.
D b) Site does not exceed Plan A criteria - S u b m i t s i t e closure request form.
D c) Site does not exceed Plan A criteria - Propose v e r i f i c a t i o n groundwater moni t or ing program.
• d) Site exceed s Plan A cri teria - Propose corrective ac t ion to achieve P l a n A cr i t er ia .
D e) Site e x c e e d s Plan A cr i t e r ia - Propose Plan B risk assessment a n d / o r e v a l u a t i o n .
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S I T E A S S E S S M E N T Workshee t 1.0

L P S T I D : 1 0 8 1 3 3
S I T E D E S C R I P T I O N

ltc>cj|ion|]Descri!{jt|or
F a c i l i t y Name: Former Gary Air Force Base

A d d r e s s : Hwy 21 East. Gary Job Corps Center
Cros s-Stree t: E. Kane Avenue at lO"1 Stree t_____

City: San Marcos
County: C a l d w e l l

Current S i t e W a t e r S u p p l y : C i t y o f S a n Marcos

N o t e s : Site l i e s between B u i l d i n g 9-361 and B u i l d i n g s 10-350 and 10-351. B u i l d i n g 9-361 is d e s cr i b ed asa vocational educa t i on b u i l d i n g , B u i l d i n g 10-350 is a s t o rage- suppor t b u i l d i n g , and B u i l d i n g 10-351 is ana d m i n i s t r a t i o n b u i l d i n g . Gary Job C o r p s i s a vocational educa t i on fa c i l i ty . Bui ld ing 10-221 i s cons ideredhou s ing , and is l o ca t ed a p p r o x i m a t e l y 600 ft. southwest of the site (see A t t a c h m e n t 2).

Terra in: • Flat D S t e e p D V a r i a b l e
Ground S u r f a c e S l o p e

D i r e c t i o n S o u t h e a s t G r a d e ( f t 7 f t . ) 0.005 f t / f t

Discuss any significant onsite or adjacent
significant topographic feature.
A small s u r f a c e storm d r a i n a g e d i t c h is l o ca t ed
about 700 ft. east of the s i te . T h i s f l o w s in a
s ou th er ly d i r e c t i o n and into H e m p h i l l Creek.

Local C l i m a t e : Comments:
Average Annual R a i n f a l l ( i n . ) : 32

W i t h i n 100 Year F l o o d p l a i n : yes / • no

Discuss recent (i.e., within the past year) extreme
climatic changes. Discuss engineered
modifications tofloodplain status or designation.

T N R C C - 0 5 6 2 0 1 - 0 1 - 9 5 )



S I T E A S S E S S M E N T Workshee t 2.0

L P S T I D : 108133

L A N D U S E
S^^^W^^T f̂v-V-̂ î̂ ^^K^ î̂ îM:;̂ :̂̂ :̂:̂ ^^^^^

Past use of site: Past Predominant Land Use of the Area:
• Commerc ia l /Indu s t r ia lD Residential

• C o m m e r c i a l / I n d u s t r i a lO Residential
D A g r i c u l t u r a lD RecreationalD Vacant
B U S T / A S T F a c i l i t yDescribe: Former Gary Air Force Base. Gary Job Corps-Department of Labor

Current use of s i te: D C o m m e r c i a l / I n d u s t r i a lD Resident ia l
D A g r i c u l t u r a l
D Recreational
• Vacant
D U S T / A S T F a c i l i t y

i Current Predominant Land Use of the Area:
D C o m m e r c i a l / I n d u s t r i a l
• Res ident ia lI T y p e of Residential Area:
D M i n o r i t y / L o w Income D N o n - m i n o r i t y / L o w I n c o m e
• Other

Describe: Gary Job Corps-Department o f Labor, a vocational educa t i on f a c i l i t y

F u t u r e use of s i t e: F u t u r e Predominant Land Use of the Area:D C o m m e r c i a l / I n d u s t r i a l
• Res iden t ia l

D C o m m e r c i a l / I n d u s t r i a l
D Res id en t ia l
D A g r i c u l t u r a l
D Recreational
• Vacant
D U S T / A S T F a c i l i t yDescribe: Gary Job Corp s-Depar tmen t o f Labor, a vocational educa t i on f a c i l i t y

List a l l f a c i l i t i e s (not l i m ! t e ; e I l o ' P S Tr e g u l a t e d ) w i t h i n "that could be a
( i t h < e ' r ' C m i i [ i e n t s : t

F a c i l i t y N a m e & T y p e : S a n Marcos Mun. A i r p o r t
A d d r e s s : H i g h w a y 21 East____________
F a c i l i t y No.: NA_______________________
L P S T I D N o . NA________________________O w n e r / O p e r a t o r : C i t y o f San Marcos____________
F a c i l i t y N a m e & T y p e : N A
A d d r e s s : NA____________F a c i l i t y N o . : NA______
L P S T I D N o . N A _ _ _ _ _ _Owner/Opera t or: N A _ _ _ _ _
F a c i l i t y N a m e & T y p e : N A
A d d r e s s : NA__________F a c i l i t y No.: NA________
L P S T I D N o . N A _ _ _ _ _
O w n e r / O p e r a t o r : N A _ _ _ _ _

Additional facilities may be listed and noted onAttachment 2.

T N R C C - 0 5 6 2 0 1 - 0 1 - 9 5 )



S I T E A S S E S S M E N T Workshe e t 3.0

L P S T I D : 1 0 8 1 3 3

W A T E R W E L L I N V E N T O R Y

T o t a l ActiveN o . N o .
P u b l i c / M u n i c i p a l :
I n d u s t r i a l :
Domestic:
A g r i c u l t u r a l :

0
0
0
0

0
0
0
0

Downgradient Direc t i on
T o t a l Act ive No. Screened inN o . N o . A f f e c t e d Zone

0
0
0
0

0
0
0
0

0
0
0
0

' ' j P O T E N T i A L RECEPT d f r

C l o s e s tD o w n g r a d i e n t W a t e r W e l l

C l o s e s tD o w n g r a d i e n t W e l lS c r e e n e d W i t h i nA f f e c t e d Zone
W e l l N o ^ D e s i g n a t i o n :
Distance f r o m S i t e ( f t . ) :
T o t a l W e l l D e p t h ( f t . ) :
Current Use o f W a t e r
Screened I n t e r v a l below Ground S u r f a c e ( f t ) :
Y e a r C o n s t r u c t e d :

N A
N A
N A
N A
N A
N A

N A
N A
N A
N A
N A
N A

Comments: (Include discussion of any ordinances which prevent or influence the future installation of water wells at the site or
surrounding area.)

T N R C C - 0 5 6 2 0 1 - 0 1 - 9 5 )



1
I I S I T E A S S E S S M E N T ^̂ |̂ Workshe e t 4.0

1 L P S T I D : 1 0 8 1 3 3

RECEPTOR S U R V E Y
l i^f i iJlii l!^^^

Nearest U n d e r g r o u n d U t i l i t yName: N A
T v p e : 4" S a n i t a i v Sewer
Depth o f U t i l i t y : 4 - 5 'Distance & Direc t ion
From A f f e c t e d Zone: W i t h i n

Neare s t Downgradi en t U t i l i t yN a m e : N AT v p e : 4" S a n i t a r y Sewer
D e p t h o f U t i l i t y : 4 - 5 '
Distance & Direc t i onFrom A f f e c t e d Zone: W i t h i n

Discuss other receptors and indicate on Attachment 2. Ifaffected discuss abatement measures.
4" sanitary sewer line is located i m m e d i a t e l y south of thes i te and above the zone of contaminated soil .
An 8" water l in e is located a l o n g the eastern boundary ofthe s i t e , at and above the per ime t er of the zone ofcontaminated soil.
( S e e A t t a c h m e n t s 1 and 6 for i l l u s t r a t i o n )

N e a r e s t B u i l d i n gN a m e : Bide 9-351Tvoe: V o c a t i o n a l E d u c a t i o n
Distance & D i r e c t i o nF r o m Affected Zone: 80 f t . west

Neare s t D o w n g r a d i e n t B u i l d i n g
N a m e : B l d g 10-350
T y p e : E d u c a t i o n A d m i n i s t r a t i o n
Dis tanc e & D i r e c t i o nF r o m Affec t ed Zone: 100 f t . southeast

Discuss nearest and other receptors and indicate on
Attachment 2. Buildings should include residences,
schools, day care facility, nursing home, etc.

The b u i l d i n g s s i t u a t e d near the s i t e are B u i l d i n g 9-361,V o c a t i o n a l E d u c a t i o n ; B u i l d i n g 10-350, S t o r a g e - S u p p o r t ; •and B u i l d i n g 10-351, A d m i n i s t r a t i o n . T h e s e b u i l d i n g s ar epart o f Gary J o b s C o r p s , U n i t e d S t a t e s D e p a r t m e n t o fLabor.

: Surf ace Water Hydr6l^y*3|iii^^
N e a r e s t S u r f a c e W a t e rN a m e : N A

T v p e : D r a i n a g e Ditch
Distance & D i r e c t i o n
From A f f e c t e d Zone: 700 f t . east

I m p a c t e d S u r f a c e W a t e rN a m e : N A
T V D C : N A
D i s t a n c e & D i r e c t i o n
F r o m A f f e c t e d Zone: N A

Neare s t D o w n g r a d i e n t S u r f a c e W a t e rN a m e : H e m p h i l l Creek
T v p e : Creek
D i s t a n c e & D i r e c t i o n
F r o m A f f e c t e d Zone: 1 M i l e East

If affected complete Worksheet 10.0. Describe potential
for affected storm water or groundwater discharge to
surface water feature.
T h e drainage d i t c h o n l y c on ta in s water d u r i n g r a i n f a l levents.
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S I T E A S S E S S M E N T Workshee t 4.0 (com.)
L P S T I D : 1 0 8 1 3 3

Presence of S e n s i t i v e H a b i t a t
Site located within or a f f e c t s a sensitive or protected habitat? D yes ( e x p l a i n be low) • no

Name: NA_______________________
Location: N A

Discussion: Provide the habitat type (wildlife sanctuary, wetlands, etc.), condition, regulatory authority,
and other information relative to habitat characterization.

S U M M A R Y A N D'••{•:r«wr:^:^>«s««!^XND RECOMMENPED;ACTION ."" -;."*V
Observed or P o t e n t i a l I m p a c t s -Recommended A c t i o n
• N o n e observed or a n t i c i p a t e d
D P o t e n t i a l f o r S i g n i f i c a n t I m p a c t

D S i g n i f i c a n t I m p a c t Observed

- No act ion required
- A d d i t i o n a l Correc t ive A c t i o n Required ( S e e

A t t a c h m e n t 20)
- A d d i t i o n a l Correc t ive A c t i o n Required ( S e e

A t t a c h m e n t 20)

Comments: Discuss any emergency abatement and continued corrective action.

On N o v e m b e r 1 2 , 1 9 9 7 , a vi s i t was made to the s i t e by T h o m p s o n P r o f e s s i o n a l G r o u p , I n c . , personnel to
c on f i rm the ex i s t ence o f NAPLs in the two groundwater moni t or ing w e l l s . A NAPL layer a p p r o x i m a t e l y0.5' was di scovered in M W - 1 , and was removed by b a i l i n g . No NAPL was l o ca t ed in M W - 2 .
A f o l l o w - u p s i t e v i s i t was made on December 1, 1997 to de t ermine if NAPL had recharged in to M W - 1 .
A p p r o x i m a t e l y 0.1* of NAPL was f o u n d in M W - 1 , and was removed by b a i l i n g . M W - 2 was checked forNAPL, and a o i l / w a t e r i n t e r f a c e d e t e c t o r did not d e t e c t any NAPL, however, a bare ly v i s i b l e sheen was
d e t e c t e d v i s u a l l y on the s u r f a c e of the water in the ba i l er . S u b s e q u e n t b a i l i n g s did not reveal a d d i t i o n a l
N A P L i n M W - 2 .

T N R C C - 0 5 6 2 (11-01-95)



S I T E A S S E S S M E N T Workshee t 5.0

L P S T I D : 1 0 8 1 3 3

S I T E A S S E S S M E N T H I S T O R Y

Typical site a c t iv i t i e s to be recorded inc lude:• P r e l i m i n a r y / L i m i t e d / C o m p r e h e n s i v e S i t e Assessment• Emergency Respon s e • R i s k / E x p o s u r e Asses sment • R e m e d i a l / C o r r e c t i v e A c t i o n s
T y p e s of s a m p l i n g to be i n c l u d e d : • Soil • Groundwat er • S u r f a c e W a t e r • V a p o r s

DateC o m p l e t e d
A p r i l 20,
1994
A p r i l 30,
1994

J u n e 9,1994

J u l y 1 ,1994

May 17,
1996

May 30,
1996
J u l y 1 7 ,
1996
S e p t . 24,
1997

N o v . 12 ,
1997
Dec. 1, 1997

D e s c r i p t i o no f A c t i v i t y
4 U S T ' s removed.

S t r u c t u r e hou s ing associated
p u m p s removed, and area below
excavated
Overexcavations completed.

Excavat i on l ined withimpermeab l e l i n e r , b a c k f i l l e d and
re s tored to or ig ina l grade. Gras s
p l a n t e d .
L S A p e r f o r m e d .

G r o u n d w a t e r measurements taken,a d d i t i o n a l s a m p l e s c o l l e c t e d .
C i r o u n d w a t e r measurements taken,a d d i t i o n a l s a m p l e s c o l l e c t e d .
A d d i t i o n a l L S A p e r f o r m e d .

W a t e r l eve l measurements taken.

W a t e r l eve l measurements taken.

S a m p l i n g a n dT e s t i n g
S o i l : B T E X , T P H , to ta l
lead.
S o i l : B T E X , T P H , to ta llead.

S o i l : B T E X , T P H , totallead.

None.

S o i l : B T E X , T P H ,PAHWater: B T E X , T P H ,
PAH
Water: B T E X , P A H

Water: T D S

S o i l : B T E X , T P H ,
Water . B T E X , T P H ,
P A H
N o n e

N o n e

R e s u l t / I m p a c t / T a r g e tC l e a n u p
N a t i v e soil i m p a c t e d ,
overexcavation ordered.
N a t i v e s o i l s i m p a c t e d .

N a t i v e soi l s neartankholds t i l l i m p a c t e d . L S A
ordered.
N o n e .

S o i l s a n d g r o u n d w a t e ri m p a c t e d .

G r o u n d w a t e r i m p a c t e d .

G r o u n d w a t e r i m p a c t e d .

S o i l s a n d g r o u n d w a t e r
i m p a c t e d .

N APL observed in MW 1 ,
recovery i n i t i a t e d .

N A P L observed i n M W 1
and M W 2 , recovery
i n i t i a t e d .
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S I T E A S S E S S M E N T Workshee t 6.0
L P S T I D : 1 0 8 1 3 3

U S T / A S T S Y S T E M C H A R A C T E R I Z A T I O N

U S T / A S T System Statu s:
D Act iv e • Permanent ly Removed From Servic eD T e m p o r a r i l y Out of ServiceD T e m p o r a r i l y / I n d e f i n i t e l y Out of Service (Due Date:_Method of release discovery:
• UST Removal D Release Detection EquipmentD Dives t i ture Assessment D Inventory ControlD S y s t e m T i g h t n e s s T e s t i n g D Other_______Substance released (check all that a p p l y ) :D Gaso l ine D Diesel D Waste Oil
D AV Gas • Jet F u e l D H y d r a u l i c FluidD Other ________Source of releases): Date Discovered:D Spill s/overfi l l s __________D P i p i n g __________
• Dispenser April 30. 1994
• Tank April 20. 1994D Other __________

Describe the measures taken to abate the release:
The tanks, p u m p pit and p u m p i s lands were removed fromservice, overexcavations removed some of the contaminatedsoi l s .

Removal I n f o r m a t i o n • ^•M:£:' -x^ ::;;%3J&^^ "v: " \'~'&W'~vfJ'-;'--:-'~&:'<:'-'< \

D a t e ( s ) of r emovaKsl: A p r i l 20. and A p r i l 30. 1994
T y p e o f removal:
• Removal f rom the ground D Closure in p la c eW a t e r in tankhold d u r i n g excavation? D yes D no

Depth of water in tankhold (BGS):D < 5 f t . D 5-10 ft . D 1 1 - 1 5 f t . D N o n e
NAPL: D yes • no T h i c k n e s s (f t .):____
W a t e r Evacuated f r o m tankhold: D yes • no

V o l u m e ( g a l . ) : ____
G r o u n d w a t e r recharged into tankho ld: • yes D noDepth ( f t . B G S ) : 2 2 f t .S t a t u s o f e x c a v a t i o n ( s ) :D Open with water D O p e n / d r yD B a c k f i l l e d wi th imperv iou s cover

• B a c k f i l l e d with no impervious coverT y p e o f f i l l material:
• U n t r e a t e d b a c k f i l l D Trea t ed b a c k f i l l D Other
D Clean f i l l - gravel • Clean f i l l - s a n d y / c l a y

Provide the maximum contaminant concentrations milligrams
per kilograms (mg/kg) of untreated backfill returned to the
tankhold(s): Benzene <0.6 TEX <1.8 TPH 480
OTHER T o t a l Lead 32 . If anew UST/AST system wasinstalled describe & indicate on Attachment 1.
The tank removal i n f o r m a t i o n p r e s e n t e d in th i s report is based onthe removal of Tanks 8-11, and the p u m p structures for Tanks 1-7 and T a n k s 8-11. The report d e t a i l i n g the removal of T a n k s 1-7,and the abandonment of the as soc iated p r o d u c t p i p i n g wasu n a v a i l a b l e f or th e p r e p a r a t i o n o f t h i s document .
The overexcavations were l i n e d w i t h an i m p e r v i o u s l i n e r b e f o r eb a c k f i l l i n g occurred.

Maximum level of contamination detected In native so i l s upon comple t i or i of r e m o v a l / r e p a i r ( m g / k g ) : ;
ChemicalofConcern

Benzene
T o l u e n e
Ethylb enzene
T o t a l X y l e n e s
T P H
M e t a l s
VOC
Other T o t a l Lead

S a m p l e Date

6 / 9 / 9 4
6 / 9 / 9 4
6 / 9 / 9 4
6 / 9 / 9 4
6 / 9 / 9 4
N A
N A
4720/94

S a m p l e L o c a t i o n / D e p t h

T a n k 08, bottom of hold
T a n k 08, bottom of hold
T a n k 08, bottom of hold
T a n k 08, bot tom of hold
T a n k 08, bottom of hold
N A
N A
Tank 08, northwest wall

Laboratory MethodDetection L i m i t
0.1
0.1
0.1
0.1
5
N A
N A
0.1

MaximumC o n c e n t r a t i o n( m g / k g )
4.35
7.96
13.38
57.35
16705

N A
N A
38
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S I T E A S S E S S M E N T Workshee t 7.0
L P S T I D : 108133

S O I L A S S E S S M E N T

Number o f soil s a m p l i n g points: F i f t e e n ( 1 5 )
Method of determination: D Direct Push • Borings D Other:
S u r f a c e cover over i i f f e c t e d soil zone (check all that a p p l y ) :

D Concrete D A s p h a l t D Gravel • Dirt • Grass D Other:
Percent of a f f e c t e d :>oil zone covered with impervious cover:
• 0-25 % D 25-50 % D 50-75 % D 75-100%

If there is no impervious sur face cover, is there p u b l i c access to the a f f e c t e d sur face (0-2 ft.) soil? • yes D no
A f f e c t e d soil zone th i ckne s s ( f t .): Ten ( 1 0 )
* A f f e c t e d soil zone sur fa c e area dimens ions (ft.): Approximately \20 ft. by 220 ft.
Maximum d e p t h of contamination e x c e ed ing a p p r o p r i a t e Plan A risk-based l eve l s: 5 f t . BGS
*Est imated volume of soil e x c e e d i n g Plan A target concentration ( y d 3 ) :
' M i n i m u m d i s tance f r o m a f f e c t e d soil zone to proper ty boundary: • 0-10 ft. D 10-50 ft. D 50-100 ft.D 100-300 ft. D 300-500 ft. D >500 ft D Ex t end s beyond p r o p e r t y boundary
W a s t e d i s p o s a l : II L a n d f i l l D On-site treatment D O f f - s i t e treatmentID Other D P e n d i n g D N o n e

-.•:•:•?.-.«*•:.-• • : , : ' V ' > ' • • v r / * ' » ; ^V«â ;̂ ;;|̂ ^ • • . . • ' v - y - ' ^ vM a x i m u m l eve l of c on taminat i on i d e t e c t e f a in native s o i l s ( n i g / k g ) : •
C h e m i c a l o fConcern

Benzene
Toluene
Ethylb enzene
T o t a l X y l e n e s
T P H
T o t a l Lead
N a p h t h a l e n e
Other:B e n z o ( B ) F l u o r a n .
Other

S a m p l eDate
5 / 1 6 / 9 6
5 / 1 6 / 9 6
5 / 1 6 / 9 6
5 / 1 6 / 9 6
5 / 1 6 / 9 6

N A
5 / 1 6 / 9 6
5 / J 6 / 9 6

S a m p l eD e p t h ( f t . )
17
17

20.5
20.5
20.75
N A
20.5
5

S a m p l e I D

B5-5417
B5-5417
B8-8720
B8-8720
B6-6520
N A
B8-8720

B8-8705

Laboratory M e t h o dDet e c t i on L i m i t
0.001
0.001
0.001
0.001
10

N A
0.150
2.2
N A

Max Cone,( m e / k g )
0.630
1.700
44.000
25.00

6300
N A
6.200

5.9

T a r g e t C l e a n u p
G o a l s t

22
3257
3357
968

N A
N A
782
0.877

* Beyond the m i n i m a l requirement s for a Site Asse s sment as d e f i n e d by 30 TAG 334.
t R e f e r to W o r k s h e e t s 1 1 . 1 - 5 and Risk-Based Corrective Action for Leaking Storage Tank Sites, R G - 3 6 , T a b l e A- 1 .
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S I T E A S S E S S M E N T Workshee t 7.0 (com.)
L P S T I D : 1 0 8 1 3 3

Parameter
Dry Bulk Density ( g / m 3 ) :
E f f e c t i v e Porosi ty (%):
Frac t i on Organic Carbon (g/g):
I n t r i n s i c Permeab i l i ty (cm2):
Water Content (cm 3 / cm 3 ):
Other

Resul t D e p t h L o c a t i o n / S a m p l e I D
1.54E6 23-24 ft B-6 (23.0-24.0")
42.6 23-24 ft B-6 ( 2 3 . 0 - 2 4 . 0 ' )
0.14 23-24 ft B-6 ( 2 3 . 0 - 2 4 . 0 ' ^

9.98E-14 23-24 ft B-6 ( 2 3 . 0 - 2 4 . 0 ' )
0.292* 23-24 ft B-6 (23.0-24.0")
N A N A N A

M e t h o d ofDeterminat i on
ASTM D 5084-90
ASTM D 5084-90
W a l k e v - B l k
ASTM D 5084-90
ASTM D 5084-90
N A

Present s p a t i a l d i s t r i b u t i o n of 0 2, C0 2, CH*, etc. l e v e l s on map. ( A t t a c h m e n t 9)

' Moisture f r a c t i o n .

T N R C C - 0 5 6 2 (11-01-95) 12



I
S I T E A S S E S S M E N T Workshee t 8.0

L P S T I D : 1 0 8 1 3 3
G R O U N D W A T E R A S S E S S M E N T

Groundwater a f f e c t e d by release: H yes D no (If no, comple t e only the Benef i c ia l Groundwater Use Categorie s on th i sWorkshe e t)
S i t e H y d r o g e o l o g y U p p e r Most Zone Other

Depth to groundwater ( f t . )
A q u i f e r type (Perched, c o n f i n e d , u n c o n f i n e d )
*Estimated A q u i f e r thickness ( f t . )
*Water level f l u c t u a t i o n s (+ f t . )
G r a d i e n t ( f t . / f t . ) / D i r e c t i o n
* S a t u r a t e d hydrau l i c c o n d u c t i v i t y ( f t . / d a y )
* A p p r o x i m a t e wel l y i e l d ( g p d )
L i t h o l o g y
G e o l o g i c F o r m a t i o n
M a j o r / m i n o r a q u i f e r name
Tota l di s solved s o l id s ( m g / L )

C o n f i n i n g l a y e r d e p c h ( f t . B G S )
C o n f i n i n g layer t h i ckne s s ( f t . )

25 ft. (varies)
Perched
1-6 ft (varies)
1 f t .
0 .005/SSE (varies)

S a n d y Gravel
Leona Format i on
NA - Perched
530
N A
N A

/

•• -• '-m
Mark the p o t e n t i a l b e n e f i c i a l use category for the impac t ed zone and indicate the s e l ec t ion criteria. C o m p l e t e the

a p p r o p r i a t e worksheet ( 1 1 . 1 - 5 ) f o r t h e C a t e g o r y i n d i c a t e d .
D C a t e g o r y I

D I m p a c t e d or threatened water
s u p p l y w e l l ( s ) I

ORD A f f e c t e d g r o u n d w a t e r zoneTDS <3,000 p p m , arid water
w e l l ( s ) I o r water s u p p l y s p r i n g
w i t h i n 0.5 m i l e s of the s i te .
ORD S o i l s on ly a f f e c t e d . Regional
g r o u n d w a t e r b e n e f i c i a l useH
cannot be e s t a b l i s h ed .

D Cat egory II
D A f f e c t e d groundwater zoneTDS <3,000 p p m , and no
b e n e f i c i a l useH is documented
w i t h i n 0.5 m i l e s of the s i te .
ORD TDS 3,000 - 10,000 p p m ,
and b e n e f i c i a l useH is
do cument ed w i t h i n the 0.5
m i l e s of the site.

D Category I I I
D A f f e c t e d groundwaterzone TDS 3,000 - 10,000
p p m , and no b e n e f i c i a l useHw i t h i n 0.5 m i l e s of the s i t e .

• C a t e g o r y IV
D A f f e c t e d groundwater zone
TDS > 10,000 p p m , and no
b e n e f i c i a l useH i s d o c u m e n t e d
w i t h i n 0.5 m i l e s o f the s i t e .
OR
• W e l l y i e l d < 150 gpd ( i . e . ,
a f f e c t e d zone is not c o n s i d e r e d to
have a b e n e f i c i a l u s e H )

I If c on s t ru c t i on d e t a i l s of water w e l l ( s ) are unknown or can not be proven, the interval is assumed to be connec ted.
H Applies to a d r i n k i n g water source p r o d u c i n g from the same or connected interval as the a f f e c t e d g r o u n d w a t e r zone.

G r o u n d w a t e r S a m p l i n g Potots*7;^S^^ ' . " • - • '

N u m b e r o f S a m p l i n g p o i n t s :
N u m b e r o f permanent m o n i t o r i n g w e l l s :
Static water l e v e l s above screened i n t e r v a l s : D yes • no

O n - S i t e ' B e y o n d P r o p e r t y B o u n d a r y( p r o v i d e we l l I D ) ( p r o v i d e we l l I D )
B o r i n e l / M W - 1 Borinc 1 5 / M W - 2
M W - 1 M W - 2

T N R C C - 0 5 6 2 (11-01-95) 13



I S I T E A S S E S S M E N T
L P S T I D : 1 0 8 1 3 3

|DIS^MiDiPaA|^lPJia^^^^^|^|

B̂̂ Q Workshee t 8.0 (conn

* Aerial extent of d i s s o lved-phas e plume (ft2): 7000. es t imated
*Distance from edge of p lume to property boundary if on-site: D <10 ft. D 10-50 ft D 50-100 ft. D 100-300 ft. D >300 ft.
•Distance f r om proper ty boundary to edge of p lume if o f f - s i t e : D <10 ft D 10-50 ft • 50-100 ft. D 100-300 ft. D >300 ft.

l ^ a ' ! k l i T t i ) i i n j 6 V ( B i v x ^ T j C ~ o f i t a i T i f i l * d ' t i o H ^ u ^ 6 c t ^ Q ^ n | 9 ^ o i

Contaminant
Benzene
T o l u e n e
Ethylb enzene
T o t a l X y l e n e s
M T B E
T P H
N a p h t h a l e n e
Other: F l u o r e n e
t Ref e r to Workshe e t 1 1 . 1 -3 and

N A P L P L U M E *

S a m p l eDate
5 / 1 6 / 9 6
5 / 3 0 / 9 6
5 / 1 6 / 9 6
5 / 1 6 / 9 6
N A
5 / 1 6 / 9 6
9 / 2 5 / 9 7
9 / 2 5 / 9 7

S a m p l e
ID

G l - 1 2 3 4
MW1-7471
G l - 1 2 3 4
G l - 1 2 3 4
N A
G 1-5234
MW2-25
MW2-25

LaboratoryMethodDetection Limit
0.001
0.001
0.001
0.001
N A
0.5
0.09
0.0105

MaximumConcentrat ion
( m g / L )

1.500
0.009
0.170
<0.005
N A
7
3.67
0.0394

Targe tC l e a n u pGoal s t
N A
N A
N A
N A
N A
N A
N A
N A

the Risk-Based Correction Action for Leaking Storage Tank Sites, R G - 3 6 , T a b l e Al .

•':• ^i^:M
NAPL Present? • yes D no

Current maximum N A P L thi ckne s s ( f t ) :

NAPL recovery method: • hand b
V o l u m e recovered to da t e ( g a l s . ) :
* A e r i a l ex t ent o f N A P L p l u m e : ( f
•Distance f r o m edge o f N A P L p l u
•Distance f r om edge o f N A P L p l u

On-Sit e( p r o v i d ewel l I D )
M W - l
N A
N AN A

T h i c k n e s s ( f t . )

N A
N A
N A

' B e y o n d P r o p e r t yBoundory( p r o v i d e we l l I D )
M W - 2
N AN A
N A

T h i c k n e s s ( f t . )

S h e e n
N A
N A
N A

ail D pa s s iv e skimmer D sorbent socks D automated sys t em D none
0.035

t2} D
me to p r o p e r t y
me f rom prope

beyond p r o p e r t y boundary
boundary if on-site: O <10 ft. D 10-50fi.O 5 0 - l O O f t . D 100-300ft.D >300ft

rty boundary if o f f - s i t e : D < 1 0 f L • IO-50ft.D 50-75 fl.D 75- 100 ft D >100ft

* B i o d e g r a d a t i o n I n d i c a t o r s : ? '
Present s p a t i a l d i s t r i b u t i o n o f d i s s o l v e d Oxygen,
i s o concentrat ion map. ( A t t a c h m e n t 9)

d i s s o l v e d CO2, d i s s o l v e d C H 4 , Fe, S O 4 , or o ther a l t e r n a t e e l e c t r o n a c c e p t o r s on

T N R C C - 0 5 6 2 (11-01-95) 14



S I T E A S S E S S M E N T Workshe e t 9.0
U P S T I D : 108133

V A P O R A S S E S S M E N T

Known vapor impact D yes • no
Location: D ambient air D u t i l i t i e s D residencesD ho sp i ta l D s c h o o l / d a y care D commercial b u i l d i n g s D other:
Lower E x p l o s i v e Limit (LEL) concentrations: D not measured D measured I c a l c u l a t e d '
NAPL present or soil concentration near saturation ( f o r c a l c u l a t i n g soil vapor concentrations, re f er to Risk-Based
Correction Action for Leaking Storage Tank Sites, RG-36): • yes D no Depth (ft. BGS): 25 ft.

>'•' •* ?<'•*?•'•&•-•:ffff x-vf*z--?v--+ i -•'•'•. - - • • '• •T-W^ • w£%*s*i$-;y a p ^ r j T i p n l t o r i ng data:J

S a m p l e N o . Loca t i on D e p t h L E L
T o t a lOrganicV a p o r s( P p m v )

Benzene( p p m v ) Other
B5-5417 Boring 5 1 7 f t . 1.3 1437 0.6385 N A
B8-8720 Boring 8 2 0 . 5 f t . 1.0 75 7.0836 EB
B5-5417 Boring 5 1 7 f t . 1.2 1737 0.8340 T
B8-8720 Boring 8 20.5 ft. 1.0 75 15.85 X

If vapor concentrations exceed 25% of the LEL or other potential for explosive vapor exist in surface or subsurface
structure, describe affected area, methods of determination, and any abatement measure. Identify and discuss anyoccupational or indoor air exposures to released contaminants. Provide all calculations for the determination of the
target concentrations:
EB - Ethyl benzene
T - T o l u e n e
X - X y l e n e
C a l c u l a t i o n s on f o l l o w i n g page.

1LEL% s h ou ld r e f l e c t who l e m i x t u r e e v a l u a t i o n . I f more than o n e compound i s p r e s e n t , a c t u a l measurement o f v a p o r s w i l l t y p i c a l l y b e
warranted.
T N R C C - 0 5 6 2 ( 1 1 - 0 1 - 9 5 ) 15



S i t e S p e c i f i c S o i l V a p o r C a l c u l a t i o n s
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S I T E A S S E S S M E N T Workshee t 10.0
L P S T I D : 108133

S U R F A C E W A T E R A S S E S S M E N Tmmmmimmm
S u r f a c e water(s) a f f e c t e d : D yes • no Name:

Name:
NAPL present on surface water or run o f f : D yes • no
NAPL recovery method: D passive skimmer D sorbent socl
V o l u m e s recovered to date (gal s .): NA
Aerial extent o f NAPL p lume (f t . 5): NA
Uses of a f f e c t e d surface water D drinking water D contact
Is a p u b l i c or dome s t i c surface water intake impac t ed? D ye
If i m p a c t e d lake or ]x>nd, i n d i c a t e a f f e c t e d surface area ( f t . 5
Average d e p t h o f sur face water (f t): NA

Tvoe:Tvoe:

cs D automated system D booms

recreation D habitat for endangere
3 Bno
>: NA

D other • none

d species D agriculture

^ittirhlini l e S / e s I ^ c ^ ,-;i*\ .-,•.

Contaminant
Benzene
T o l u e n e
E t h y l b e n z e n e
T o t a l X y l e n e s
M T B E
T P H
N a p h t h a l e n e
Other
Other

S a m p l eDate
N A
N A
N A
N A
N A
N A
N A
N A
N A

S a m p l eLocation& I D
N A
N A
N A
N A
N A
N A
N A
N A
N A

Laboratory Maxi
Method ConcerDetection Limit (mg

N A N A
N A N A
N A N A
N A N A
N A N A
N A N A
N A N A
N A N A
N A N A

mum T a r g e tt ra t ion C l e a n u pl/L) Goal s t
N A
N A
N A
N A
N A
N A
N A
N A
N A

t R e f e r to 30 T A G , C h a p t e r 307, the MCL or the Risk-Based Correction Action for Leaking Storage Tank Sites, RG-36.
Describe affected area, methods of determination and any abatement measures. Discuss the migration
pathway between the source of contamination and the surface water body.
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S I T E A S S E S S M E N T Workshee t 11.1
L P S T I D : 108133 P L A N A E V A L U A T I O N

C A T E G O R Y J : :• C o m p l e t e t h i s worksheet for Category I sites. I n d i c a t e the maximum de t e c t ed concentration for the chemicals of concern.• If groundwater Is > 15 f e e t BGS, c a l c u l a t e groundwater pro t e c t iv e soil concentrations using the equ i l i br ium p a r t i t i o n equation on Worksheet 11.5 (when site s p e c i f i cgeo t e chnlca l parameters have been analyzed).• Check the box for each compound that exceeds the target concentrations. If any boxes are checked, f u r t h e r corrective action (I.e.. monitoring. Ran B, CAP) will berequired.If other chemicals of concern are present but not l i s t e d , r e f e r to Risk-Based Corrective /Ac/ton for Leaking Storage Tank Sites (RG-36).

Chemica l of Concern

B E N Z E N E
E T H Y L B E N Z E N E

T O L U E N E
. X Y L E N E

A C E N A P H T H E N E
A N T H R A C E N E
B E N Z O ( A ) A N T H R A C E N E
B E N Z O ( B ) F L U O R A N T H E N E
B E N Z O ( K ) F L U O R A N T H E N E
B E N Z O ( A ) P Y R E N E
C H R Y S E N E
D I B E N Z O ( A , H ) A N T H R A C E N E
F L U O R A N T H E N E
F L U O R E N E
I N D E N O ( 1 , 2 , 3 - C D ) P Y R E N E
N A P H T H A L E N E
P Y R E N E
O T H E R
O T H E R

G R O U N D W A T E R( m g / L )

T A R G E TC O N C .
D 0.005
D 0.7
D 1
D 10
D 2.19
D 11
D 0.000117
D 0.000117
D 0.00117
D 0.0002
D 0.0117a O.OOOOH7a 1.46a i.46
D 0.000117
D 1.46a 1.1
Da

M A X . L A B .A N A L Y Z E D C O N C .

S O I L( m g / k g )
Depth to Affec t ed Soi l <15 f t .

T A R G E TC O N C .
a 0.13
D 160
D 69
D 568
D 314
D 13
D 0.877H

D 0.877"
D 8.77H

D 0.0877H

D 7.2
a 0.0877H

D 156
D 247
D 0.877"
D 389
D 99
Da

M A X . L A B .A N A L Y Z E DC O N C .

D e p t h to Affec t ed Soil >15 f t .
T A R G E TC O N C .
D 0.13
D 160
D 69
D 568
D 314
D 13
D 3.2
D 13
D 47
D 220
D 7.2
D 7.7
D 156
D 247
D 17
D 389
D 99
Da

M A X . L A B .A N A L Y Z E DC O N C .
G W > 1 5 f t .C A L C . S O I L C O N C . C T

H - V a l u e r epre s en t s h ea l th-ba s ed concen tra t i on

T N R C C - 0 5 6 2 (11-01-95) 17



S I T E A S S E S S M E N T Workshee t 11.2
L P S T I D : 108133 P L A N A E V A L U A T I O N

C A T E G O R Y I h l S i o i l a n d Groundwater T o r g e f C l e o n u p Level» C o m p l e t e this worksheet tor Category II sites. I n d i c a t e the maximum detected concentration for the chemicals o f concern.• If groundwater is >15 f e e t BGS, c a l c u l a t e groundwater pro t e c t i v e soil concentrations using the equil ibrium par t i t i on equation on Worksheet 11.5 (when sites p e c i f i c geotechnical parameters have been analyzed).• Check the box for each compound that exceeds the target concentrat ions . If any boxes are checked, f u r t h e r corrective action (I.e., monitoring, Plan B, CAP) willbe required.• If other chemical s of concern ore present but not l i s t e d , r e f e r to Risk-Bosed Corrective Action for Leaking Storage Tank Sites (RG-36)

Chemica l of Concern

B E N Z E N E
E T H Y L B E N Z E N E
T O L U E N E
X Y L E N E
A C E N A P H T H E N E
A N T H R A C E N E
B E N Z O ( A ) A N T H R A C E N E
B E N Z O ( B ) F L U O R A N T H E N E
B E N Z O ( K ) F L U O R A N T H E N E
B E N Z O ( A ) P Y R E N E
C H R Y S E N E
D I B E N Z O ( A , H ) A N T H R A C E N E
F L U O R A N T H E N E
F L U O R E N E
I N D E N O O , 2 , 3 - C D ) P Y R E N E
N A P H T H A L E N E
P Y R E N E
O T H E R
O T H E R

G R O U N D W A T E R( m g / L )

T A R G E TC O N C .
D 0.0294
D 3.65
D 7.3
D 73
D 2.19
D 11
D 0.00117
D 0.00117
D 0.0117
D 0.000117
O 0.117
D 0.000117
D 1.46
D 1.46
D 0.00117
D 1.46
D 1.1D
D

MAX. LAB.A N A L Y Z E DC O N C .

S O I L( m g / k g )
D e p t h t o Aff e c t ed Soi l <15 f t .

T A R G E TC O N C .
D 0.74
D 835
D 503
D 968
D 314
D 13
O 0.877H

D 0.877H

D 8.77H

D 0.0877"
D 7.2
D 0.0877H

D 156
D 247
D 0.877"
a 389
D 99
Da

MAX. LAB.A N A L Y Z E D C O N C .
D e p t h to Affected Soil >1 5 ft.T A R G E TC O N C .

D 0.74
D 835
D 503
D 968
D 314
D 13
D 32
D 129
D 47
D 220
D 7.2
D 33
D 156
D 247
D 17
D 389
D 99D
D

MAX. LAB.A N A L Y Z E D C O N C . G W > 1 5 f t .C A L C . S O I L C O N C . C T

H - V a l u e r epre s ent s h e a l t h - b a s e d concentrat ion

T N R C C - 0 5 6 2 ( 1 1 - 0 1 - 9 5 ) 18



S I T E A S S E S S M E N T Workshee t 11.3
L P S T I D 108133 P L A N A E V A L U A T I O N

C A T E G O R Y I I I : ^ S o l l a n d Groundwater T a r g e t ' C l e a n u p LevelC o m p l e t e t h i s worksheet f o r C a t e g o r y I I I sites. I n d i c a t e t h e maximum de t e c t ed concentrat ion f o r t h e ch emica l s o f concern.If g roundwat er i s >15 f e e t BGS, c a l c u l a t e groundwater p r o t e c t i v e soil concentrat ions us ing the e q u i l i b r i u m p a r t i t i o n equation on Work she e t 11.5 (when s i tes p e c i f i c g eo t e chni ca l parameter s have been a n a l y z e d ) .Check th e box f or each compound that exceeds th e targe t c onc en tra t i on s . If any boxes are checked, f u r t h e r corrective action (i.e., m o n i t o r i n g , P l a n B, CAP) wi l lbe required.If other c h e m i c a l s of concern are present but not l i s t e d , r e f e r to Risk-Based Corrective Action for Leaking Storage Tank Sites (RG-36)

Chemica l o f Concern

B E N Z E N E
E T H Y L B E N Z E N E
T O L U E N E
X Y L E N E
A C E N A P H T H E N E
A N T H R A C E N E
B E N Z O ( A ) A N T H R A C E N E
B E N Z O ( B ) F L U O R A N T H E N E
B E N Z O ( K ) F L U O R A N T H E N E
B E N Z O ( A ) P Y R E N E
C H R Y S E N E
D I B E N Z O ( A , H ) A N T H R A C E N E
F L U O R A N T H E N E
F L U O R E N E
I N D E N O d , 2 , 3 - C D ) P Y R E N E
N A P H T H A L E N E
P Y R E N E
O T H E R
O T H E R

G R O U N D W A T E R( m g / L )

T A R G E TC O N C .
D 0.14
D 5.21
D 10.4
D 104
D 3.13
D 13
D 0.00556
D 0.00556
D 0.0556
D 0.000556
D 0.556
D 0.000556
D 2.08
D 2.08
D 0.00556
D 2.08
D 1.56D
D

M A X . L A B .A N A L Y Z E D C O N C .

S O I L( m g / k g )
D e p t h t o A f f e c t e d S o i l < 1 5 f t .

T A R G E TC O N C .
a 3.5
D 1193
D 716
D 968
D 314
D 13
D 0.877H

D 0.877H

D 8.77H

D 0.0877H

D 7.2
D 0.0877H

D 156
D 247
D 0.877h

D 389
D 99
D
D

M A X . LAB.A N A L Y Z E DC O N C .

D e p t h to Affected Soil >1 5 ft.
T A R G E TC O N C .

D 3.5
D 1193
D 716
D 968
D 314
D 13
D 153
D 154
D 47
D 330
D 7.2
D 33
D 156
O 247
D 17
D 389
D 99D
D

M A X . LAB.A N A L Y Z E DC O N C .
G W > 1 5 f t .C A L C . S O I L C O N C . C T

H - V a l u e represent s heal th-based concentration

T N R C C - 0 5 6 2 (11-01-95) 19



S I T E A S S E S S M E N T Workshee t 11.4
L P S T I D : 108133 P L A N A E V A L U A T I O N

C A T E G O R Y I V : S o i l T a r g e t C l e a n u p Level Det ermina t i on
C o m p l e t e t h i s worksheet for C a t e g o r y IV sites. Check the a p p r o p r i a t e column i n d i c a t i n g the predominant land use and surface cover.I n d i c a t e the maximum detec ted soil concentration for the chemical of concern in the column checked. Check the box for each compound that exceeds thetarget concentration. If any boxes are checked, f u r t h e r corrective action wil l be required.Dermal exposure shouid be uuiculated If d e p t h tc g r o u r s d v . ' a t e r !s <15 f««t. unless documentation can be provided that surface cover will be maintained and/orcons truc t ion prac t i c e s wil l not encroach upon groundwater °. For dermal exposure ca l cu la t i on s r e f e r to C h a p t e r 10 of Dermal Exposure Assessment, Filnc-lplosand Applications (Interim Report). E P A / 6 0 0 / 8 - 9 1 /Ol 1 B.NTIS PB92205665. A t t a c h and provide all dermal exposure assessment calculat ions. Provide table s whichi n c l u d e result and maximum detected concentrations.If other chemicals of concern are present but not l i s t e d , r e f e r to Risk-Based Corrective Action for Leaking Storage Tank Sites PG-36).

Chemical of Concern
B E N Z E N E
E T H Y L B E N Z E N E
T O L U E N E
X Y L E N E
A C E N A P H T H E N E
A N T H R A C E N E
B E N Z O ( A ) A N T H R A C E N E
B E N Z O { B ) F L U O R A N T H E N E
B E N Z O ( K ) F L U O R A N T H E N E
B E N Z O ( A ) P Y R E N E
C H R Y S E N E
D I B E N Z O ( A , H ) A N T H R A C E N E
F L U O R A N T H E N E
F L U O R E N E
I N D E N O ( 1 , 2 . 3 - C D ) P Y R E N E
N A P H T H A L E N E
P Y R E N E
O T H E R
O T H E R

D R E S I D E N T I A L

D S u r f a c e to 2 Fee tW i t h o u t Imperv i ou s Cover( S o i l m g / k g )
Torget Concentrations Basedon Inges t t on and Inhalation

D 6.3
D 3357
D 3257
D 968
D 314
D 13
D 0.877
D 0.877
D 8.77
D 0.0877
D 7.2
D 0.0877
D 156
D 247
D 0.877
D 782
D 99
D
D

Mcfldnxrr* laboratoryAnalyzed Concentration
N o t S a m p l e d
N o t S a m p l e d
N o t S a m p l e d
N o t S a m p l e d
N o t S a m p l e d
N o t S a m p l e d
N o t S a m p l e d
N o t S a m p l e d
N o t S a m p l e d
N o t S a m p l e d
N o t S a m p l e d
N o t S a m p l e d
N o t S a m p l e d
N o t S a m p l e d
N o t S a m p l e d
N o t S a m p l e d
N o t S a m p l e d

• R E S I D E N T I A L

• 2-15 Feet W i t h o u t Impervious CoverD Surfac e to 1 5 Feet with Impervious Cover( S o i l m g / k g )
Son Target ConcentrationsBased on Ingest lon

a 22
D 3357b

D 3257b

D 968b

D 314b

D 13b

D 0.877
• 0.877
D 8.77
D 0.0877
D 87.7
D 0.0877
D 156b

D 247b

D 0.877
a 782b

D 99"
D
D

Maximum L o b o i u t o f yAnalyzed Concentration
0.067
0.580
0.660
2.100

< 5.000
0.480
0.780
5.900
3.100

< 1.100
0.590

< 2.400
2.200

< 5.600
< 2.600
< 3.000

3.600

D COML./INDUSTRIAL

S u r f a c e to 15 f e e tRegardless of S u r f a c e Cover
( S o i l m g / k g )

Torget ConcentrationsBawd onIngej | t on/Wx*j t1oo
D 10
D 3357
D 3257
D 968
D 314
D 13
D 7.8a 7.8
D 47
D 0.784
D 7.2
D 0.784
D 156
D 247
D 7.84
D 782
D 99
D
D

Mccdrrwn LaboratoryAnalyzed Concentration

a W r i t t e n s t a t e m e n t s , i n s t i t u t i o n a l c o n t r o l s must b e p r o v i d e d tha t i m p e r m e a b l e s u r f a c e s w i l l b e m a i n t a i n e d ,
b M a x i m u m conc en tra t i on based on pure produc t s a t u r a t i o n l i m i t s .
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S I T E A S S E S S M E N T Worksheet 11.5
L P S T I D : 108133 P L A N A E V A L U A T I O N

:&b^
! C o m p l e t e this worksheet when groundwater b e n e f i c i a l use can not be e s t ab l i s h ed . Check the a p p r o p r i a t e land use and ind i ca t e the maximum detected soilconcentrat ion for the chemicals of concern in the a p p r o p r i a t e columns.• For those ch emica l s of concern exceeding the d e f a u l t t arge t c oncentra t i on s , use s i t e s p e c i f i c parameters (if c o l l e c t e d ) to c a l c u l a t e target soil concentrations using thee q u i l i b r i u m p a r t i t i o n equa t i on ( o n t h e f o l l o w i n g page).• Check the box for each chemical of concern t h a t exceeds the d e f a u l t t arge t concentra t ion and the c a l c u l a t e d CT value ( T a r g e t S o i l Concentration Protective ofG r o u n d w a t e r de t ermined by the e q u i l i b r i u m p a r t i t i o n equation).• If any boxes are checked, f u r t h e r corrective a c t i on w i l l be required.If other chemical s of concern are present but not l i s t e d , r e f e r to Risk-Based Corrective Action for Leaking Storage Tank Sites (RG-36).

Chemical of Concern

B E N Z E N E
E T H Y L B E N Z E N E
T O L U E N E
X Y L E N E
A C E N A P H T H E N E
A N T H R A C E N E
B E N Z O ( A ) A N T H R A C E N E
B E N Z O ( B ) F L U O R A N T H E N E
B E N Z O ( K ) F L U O R A N T H E N E
B E N Z O ( A ) P Y R E N E
C H R Y S E N E
D I B E N Z O ( A , H ) A N T H R A C E N E
F L U O R A N T H E N E
F L U O R E N E
I N D E N O O , 2 , 3 - C D ) P Y R E N E
N A P H T H A L E N E
P Y R E N E
O T H E R
O T H E R

S O I L( m g / k g )
A f f e c t e d S o i l = 1 5 f t .

D R E S I D E N T I A L
D E F A U L TT A R G E TC O N C .

D 0.13
D 160
D 69
D 568
D 314
D 13
D 0.877H

D 0.877H

D 8.77H

D 0.0877H

D 7.2
D 0.0877H

D 156
D 247
D 0.877"
D 389
D 99
Dn

M A X . LAB.A N A L Y Z E DC O N C .
C A L C . S O I LT A R G E TC O N C . C TQ—aGuaa

a 0.877H

D 0.877H

D 8.77H

O 0.0877H

a
0 0.0877H

Ga
D 0.877H

G
G
G
G

D C O M M E R C I A L / I N D U S T R I A L
D E F A U L TT A R G E TC O N C .

D 0.13
D 160
D 69
D 568
D 314
D 13
D 3.2
D 7.8H

D 47^
D 0.784H

D 7.2
D 0.784H

D 156
D 247
D 7.84H

D 389
D 99
U
U

MAX. LAB.A N A L Y Z E DC O N C .
C A L C . S O I LT A R G E TC O N C . CTn

Dn
D
D
Da
D 7.8"
D
O 0.784H

D
D 0.784H

U
D
D 7.84H

U
L)aU

Affected Soil >1 5 ft.
D E F A U L TT A R G E TC O N C .

D 0.13
D 160
D 69
D 568
D 314
D 13
D 3.2
D 13
D 47
D 220
D 7.2
D 7.7
D 156
D 247
0 17
D 389
D 99

T Jn

MAX. LAB.A N A L Y Z E DC O N C .
C A L C . S O I LT A R G E TC O N C . CTDaUa

DaaU
D
LJ
D
UnanDnaU

H - V a l u e represents health-based concentration. The equilibrium p a r t i t i o n equation may only be used when a f f e c t e d soils are >15 f e e t BGS for these chemicals of
concern.
T N R C C - 0 5 6 2 (11-01-95) 21



I
S I T E A S S E S S M E N T Workshee t 11.5 (com.)

L P S T I D : 108133

P L A N A E V A L U A T I O N

Use th i s section to de t ermine the target soil concentrations pro t e c t ive of groundwater (Cr).The Cr value may be c a l c u l a t e d for each chemical of concern under the f o l l o w i n g c ond i t i on s :• the o p t i o n is prov ided on the a p p r o p r i a t e column of the site s p e c i f i c category worksheet;• d e f a u l t targe t concentrat ion was exce eded;• site s p e c i f i c soil parameters have been c o l l e c t e d .P r o v i d e al l c a l c u l a t i o n s for each chemical of concern.
P A R A M E T E R S

C w =

Ps =
9W =
6a =
foe =
Koc =

C a t e g o r y I g r o u n d w a t e r targetconcentration (chemical s p e c i f i c ) ( m g / L )
D r y S o i l b u l k d e n s i t y ( q - s o i l / c m 3 - s o i l )
W a t e r content ( c m 3 - H 2 O / c m 3 - s o i l )
A i r content i ' c m 3 - a i r / c m 3 - s o i l )
F a c t i o n o f o rgan i c carbon ( q - C / q - s o i l )
C a r b o n - W a t e r s o r p t i o n c o e f f i c i e n t (chemica ls p e c i f i c ) ( q - H 2 O / g - s o i l )

KO = Soi l -Water s o r p t i o n c o e f f i c i e n t
= r\oc X TOC;

H 1 =
C, =

U n i t l e s s f o r m o f H e n r y ' s l a w constant H x 41.57( a t 2 5 ° C )
L e a c h a t e C o n c e n t r a t i o nD i l u t i o n F a c t o r = 100

R E F E R E N C E V A L U E S U S E D T OC A L C U L A T E D E F A U L TT A R G E T C O N C E N T R A T I O N
Reference worksheet 11.1 forchemical specific category 1target concentration.

1.8
0.1

0.22
0.002

Reference RG-36, page 55, Table B-1 for chemicalspecific values.
Chemical S p e c i f i c

Reference RG-36 page 55

m D i l u t i o n F a c t o r x Cw

S I T ES P E C I F I CV A L U E S

1.54
N o t Measured
0.319
0.0014
See next page

See next page

See next page

See next p a g e

Use this equation to determine the target soil concentration which is protective of groundwater for each chemical of concern. Use sitespecific geolechnical parameters to calculate Cy. (Use referenced default values for any parameters not analyzed.)
CT = T a r g e t soil c o n c e n t r a t i o n pro t e c t i v e of groundwat er d e t e rmined by the e q u i l i b r i u m p a r t i t i o n equation

C T = C i x p s K , j + . f l w + . B a H !"psC a l c u l a t i o n s o n f o l l o w i n g page.

T N R C C - 0 5 6 2 ( 1 1 - 0 1 - 9 5 )



S i t e S p e c i f i c T a r g e t S o i l C a l c u l a t i o n s

I1I
Benzene
Ethyl benzene
T o l u e n e
X y l e n e s
A c e n a p h t h e n e
Anthrac ene
Benzo a anthracene
Benzo b f l u o r a n t h e n e
Benzo k f l u o r a n t h e n e
Benzo a pyrene
Chrysene
D i b e n z o ( A . H ) a n t h r a c e n e
F l u o r a n t h e n e
F l u o r e n e
lnd eno(1 ,2,3-CD}pyrene
N a p h t h a l e n e
' y r e n e

Too>
1—^-liCO (0

0 "0 <F,I s §73 2 o0 U O
c.

0.005
0.7

1
10

2.19
11

0.000117
0.000117
0.00117
0.0002
0.0117

0.0000117
1.46
1.46

0.000117
1.46
1.1

co1oto
||
r= fl)

K t f

0.1162
1.54
0.42

0.336
6.44
19.6
1932
770
770

7700
280

4620
53.2

10.22
2240
1.82
53.2

co1o<0
<5« ^,5 c•« o>c "O•i 1
00

K«
83

1100
300
240

4600
14000

1380000
550000
550000

5500000
200000

3300000
38000
7300

1600000
1300

38000

o

1"oc c•ll£5
F «

0.0014
0.0014
0.0014
0.0014
0.0014
0.0014
0.0014
0.0014
0.0014
0.0014
0.0014
0.0014
0.0014
0.0014
0.0014
0.0014
0.0014

cHiOi
' oCO
Q
B

1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54
1.54

£.
' e ng
0O.

' oCO3£
e

0.419
0.419
0.419
0.419
0.419
0.419
0.419
0.419
0.419
0.419
0.419
0.419
0.419
0.419
0.419
0.419
0.419

t .c0)

8
1
6 W

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.
0.
0.
0.
0.
0.

c85
e.

0.319
0.319
0.319
0.319
0.319
0.319
0.319
0.319
0.319
0.319
0.319
0.319
0.319
0.319
0.319
0.319
0.319

_S

I Ic ix °
H

0.0056
0.0064
0.0064
0.007
9E-05
0.001
1E-06
1E-05
4E-05
6E-07
1E-06
7E-08
6E-06
6E-05
7E-08
0.0013
5E-06

' cL
1*5xi.

H '
0.2324
0.2673
0.2648
0.2927
0.0038
0.0424
0.0000
0.0005
0.0016
0.0000
0.0000
0.0000
0.0003
0.0027
0.0000
0.0538
0.0002

co' • 3
18
<§

<D13•§s
Q

0.5
70

100
198

3.42
0.045

0.0057
0.014
0.0043
0.003

0.0018
0.0005
0.206
1.69

0.00053
30

0.13

.gl

f> |£8
c,

0.115
116.221
53.979
91.388
22.250
0.885
11.013
10.781
3.311

23.100
0.504
2.310
10.973
17.382
1.187

56.882
6.924



I
S I T E A S S E S S M E N T Workshee t 12.0

' S T I D : 1 0 8 1 3 3
S I T E P R I O R I T I Z A T I O N

NAPL present? • yes D no Evaluate all information on site soi l s , vapors, groundwater, surface water, and other impact sand check all boxes wiich match s i te c ond i t i on s . The lowest value i s the site pr ior i ty . If p r i o r i t y cannot be d e t e r m i n e d , theassessment is inadequate.
P R I O R I T Y A C T I O N S

D 1.1 E x p l o s i v e l e v e l s , or concentrations of vapors that couldcause acute heal th e f f e c t s are present in a residence orother b u i l d i n g . (Ensure the local f i r e au thor i ty or StateFire Marshal ( 5 1 2 / 9 1 8 - 7 1 0 0 ) and the local TNRCCRegion O f f i c e have been n o t i f i e d . )

Emergency Actions: N o t i f y a p p r o p r i a t e au thor i t i e s , p r o p e r t yowners, and p o t e n t i a l l y a f f e c t e d parties. M i t i g a t e vaporimpact.A d d i t i o n a l Actions: Conduct receptor survey. Conduc tassessment of contaminant p lumes . Determine target c l eanupl eve l s . Conduct r emed ia t i on as necessary.___________
D 1.2 A n active p u b l i c water s u p p l y w e l l , p u b l i c water s u p p l yl ine , or p u b l i c surface water intake is a f f e c t e d ori m m e d i a t e l y threatened by the release. (Ensure the p u b l i ca u t h o r i t y and the local TNRCC Region Office have beenn o t i f i e d . )

Emergency Actions: N o t i f y a p p r o p r i a t e a u t h o r i t i e s , wellusers, and property owners. Prevent fur ther migration.M i t i g a t e impac t . Discont inue u se o f water s u p p l y .
A d d i t i o n a l Actions: Provide a l t e r n a t i v e water s o u r c e H .C o n d u c t receptor survey. Conduct assessment of contaminantp l u m e s in r e l a t i o n to water s u p p l y i m p a c t . Determine targetc l e a n u p l e v e l s . C o n d u c t r emedia t i on as necessary.______

D 1.3 A sole-source d o m e s t i c water s u p p l y well or l i n e , orsole-source d o m e s t i c sur face water in take is a f f e c t e d ori m m e d i a t e l y threatened by the release. (Ensure the wel luser or s u r f a c e water user and the local TNRCC RegionO f f i c e have been n o t i f i e d . )

Emergency A c t i o n s : N o t i f y a p p r o p r i a t e a u t h o r i t i e s , wel lusers, and p r o p e r t y owners. Prevent f u r t h e r migrat ion.M i t i g a t e impac t . Discont inue u s e o f water s u p p l y .
A d d i t i o n a l A c t i o n s : Provide a l t e r n a t i v e water s o u r c e H .
C o n d u c t receptor survey. C o n d u c t assessment of c o n t a m i n a n tp l u m e s in r e l a t i o n to water s u p p l y i m p a c t . Determine t a r g e tc l e a n u p l e v e l s . C o n d u c t r e m e d i a t i o n as necessary.______

D 1.4 E x p l o s i v e vapors are pre s ent in a s u b s u r f a c e ut i l i tys y s t e m , but no b u i l d i n g or res idence is a f f e c t e d . (Ensuret h e u t i l i t y a u t h o r i t y a n d t h e local T N R C C Region O f f i c e
have been n o t i f i e d . )

Emergency A c t i o n s : N o t i f y a p p r o p r i a t e a u t h o r i t i e s , p r o p e r t yowners, a n d a f f e c t e d par t i e s . M i t i g a t e vapor i m p a c t .A d d i t i o n a l A c t i o n s : C o n d u c t r e c e p t o r survey. C o n d u c tas se s sment o f c on taminant p l u m e s . Determine t a r g e t c l e a n u pl e v e l s . C o n d u c t r e m e d i a t i o n as necessary.___________
D 1.5 NAPL is pr e s en t at the ground s u r f a c e , on s u r f a c e waterbodie s , s u r f a c e water r u n o f f , or in u t i l i t i e s o th er thanwater s u p p l y lines. (Ensure the u t i l i t y au thor i ty i sn o t i f i e d i f u t i l i t i e s a r e a f f e c t e d . Ensure N A P L i s removedas required pur suant to 30 TAG 334.79.)

Emergency A c t i o n s : N o t i f y a p p r o p r i a t e a u t h o r i t i e s , p r o p e r t yowners, and a f f e c t e d part i e s . Secur e area.
A d d i t i o n a l Act ions: Conduct N A P L removal a c t i v i t i e s .
Prevent m i g r a t i o n o f N A P L . C o n d u c t as se s sment i n r e l a t i o nto i m p a c t . C o n d u c t receptor survey. Det ermine t a r g e tc l e a n u p l e v e l s . Conduc t r emed ia t i on as necessary._______

D 1.6 The Edwards a q u i f e r , recharge zone or transit ion zone isa f f e c t e d .
Emergency Actions: Recover NAPL if present.
A d d i t i o n a l A c t i o n s : I n i t i a t e as se s sment a c t i v i t i e s . C o n d u c tas se s sment in r e l a t i o n to i m p a c t . C o n d u c t r e c e p t o r survey.Determine target c l e a n u p l e v e l s . C o n d u c t r e m e d i a t i o n asnecessary. I f N A P L i s p r e s e n t , c onduc t removal a c t i v i t i e s .

D 1.7 C o n c e n t r a t i o n s o f v a p o r s / p a r t i c u l a t e s that could cause
acute h e a l t h a f f e c t s , or s a f e t y concerns are pre s en t in
outdoor air.

Emergency A c t i o n s : N o t i f y a p p r o p r i a t e a u t h o r i t i e s , p r o p e r t yowners, a n d a f f e c t e d p a r t i e s . M i t i g a t e i m m e d i a t e i m p a c t s .A d d i t i o n a l A c t i o n s : C o n d u c t s u f f i c i e n t assessment t o
determine exposure pa thways , receptors and the i r l o ca t i on s ,a n d targe t c l e a n u p goa l s . I f N A P L i s p r e s e n t , conduct
removal a c t i v i t i e s _ _ _

H Reimbur s ement is c o n t i n g e n t upon 30 TAG 334.308 (c)(3).
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S I T E A S S E S S M E N T Workshee t 12.0

P S T I D - . 1 0 8 1 3 3

D2.1
P R I O R I T Y A C T I O N S

S o i l s or water contaminated by the release are exposed
and unsecured from p u b l i c access and d w e l l i n g s ,p l a y g r o u n d s , parks, day care centers, schools, or s imilar
use f a c i l i t i e s are located within 500 f e e t of those soils.

Remove, cover, or otherwise secure exposed s o i l s or water. Fill
open excavations. Conduct actions necessary to containcontamination or prevent impac t or exposure.

O2.2 A former vapor impact is associated with th i s s i te, or
NAPL is present in close prox imi ty to sub surface u t i l i t i e sor other natural or man-made conduit and there is
p o t e n t i a l for the accumulation of e x p l o s i v e vapors or
vapors that could cause acute e f f e c t s in a b u i l d i n g or
other structure.

Remediate/remove vapors, NAPL, or contaminated soi l s .
Determine migration pathways and remove/prevent migrat ionpathways. Conduct assessment of contaminant p l u m e s in re la t ion
to the p o t e n t i a l vapor pathway. Determine target c l e a n u p l eve l s .Conduc t actions necessary to contain contaminat ion or prevent
i m p a c t or exposure.________________________

D2.3 A domes t i c water s u p p l y well or l i n e , or a dome s t i c
sur fa c e water intake is a f f e c t e d or i m m e d i a t e l y threatenedby the release, but the user has access to another p u b l i c
or p r i v a t e water s u p p l y . (Ensure the user and the localTNRCC Region O f f i c e have been n o t i f i e d . )

Notify p r o p e r author i t i e s , users, and p r o p e r t y owners. Prevent
migra t i on to water intake. Prov ide a l t e r n a t i v e water s u p p l y i f
necessary. Conduc t assessment to i d e n t i f y contaminant p l u m e s
and expo sure pa thways in r e la t i on to water intake. Determine
a p p r o p r i a t e target c l e a n u p goa l s based on s i t e c o n d i t i o n s .
C o n d u c t ac t ions necessary to contain contaminat ion or prevent
i m p a c t or exposure._________________________

D2.4 A non-pub l i c or non-domest ic water s u p p l y well is
a f f e c t e d or i m m e d i a t e l y threatened. (Do not c on s idermonitor w e l l s . ) (Ensure the user and the local TNRCC
Region O f f i c e have been n o t i f i e d . )

Notify p r o p e r a u t h o r i t i e s , well users, and p r o p e r t y owners.
Prevent migra t i on to water w e l l . Prov id e a l t e r n a t i v e water s u p p l y
i f necessary. P l u g water well i f necessary. C o n d u c t assessment
to i d e n t i f y c on taminant p l u m e s and exposure p a t h w a y s in r e l a t i o n

D 2 . 5 1

D2.6

D2.7

G r o u n d w a t e r is a f f e c t e d and a p u b l i c or d o m e s t i c water
s u p p l y we l l i s l o ca t ed w i t h i n 0.25 mi l e s o f t h e U S T / A S T
s y s t e m or source area. (Check if a wel l is p r e s e n t , but the
wel l use is unknown). (See f o o t n o t e 1 b e f o r e
r e s p o n d i n g . )

G r o u n d w a t e r or storm water r u n o f f is a f f e c t e d and
d i s charge s w i t h i n 500 f e e t of the known e x t e n t of
con taminat i on to a sur face water body used for human
d r i n k i n g water, contact recreation, h a b i t a t to a p r o t e c t e dor l i s t e d endangered p l a n t and animal spec ie s .
A p u b l i c or domes t i c water s u p p l y wel l that produc e s
f rom a groundwat er zone which is not a f f e c t e d or
threatened is l o ca t ed w i t h i n the known e x t e n t of
c o n t a m i n a t i o n . (Check if a wel l i s p r e s en t , but the we l l
use is unknown.)

on s i t e c o n d i t i o n s . C o n d u c t a c t i on s necessary to contain
c o n t a m i n a t i o n or pr ev en t i m p a c t or exposure.
Determine c o m p l e t i o n d a t a and usage o f w e l l ( s ) i f no t a l r e a d y
known. C o n d u c t r e c e p t o r survey to locate a d d i t i o n a l w e l l s and
other p o t e n t i a l r e c ep tor s ( i f n o t a l r e a d y done). E v a l u a t e we l l
i m p a c t p o t e n t i a l . Determine a p p r o p r i a t e c l e a n u p g o a l s based on
s i t e c o n d i t i o n s . Conduc t a c t i o n s necessary to c on ta in
c o n t a m i n a t i o n or prevent i m p a c t or exposure.
Conduc t asse s sment which addres se s the c on taminant p l u m e s in
r e l a t i o n t o the s u r f a c e water. Determine t a r g e t c l e a n u p l e v e l s .
C o n d u c t ac t ions necessary to contain con taminat i on or prevent
i m p a c t or exposure . Not i fy p r o p e r t y owners i f i m p a c t i s
d o c u m e n t e d .
Not i fy we l l users and p r o p e r t y owners. Determine c o m p l e t i o n
d a t a and usage of water w e l l ( s ) . Conduc t receptor survey to
l o c a t e a d d i t i o n a l s en s i t i v e receptors. I n v e s t i g a t e wel l i m p a c t or
c r o s s - c o n t a m i n a t i o n p o t e n t i a l . P l u g w e l l ( s ) i f necessary.
Determine targe t c l e a n u p l e v e l s . C o n d u c t a c t i o n s necessary to
c o n t a i n c o n t a m i n a t i o n or prevent i m p a c t or expo sure . M o n i t o r
water w e l l f o r g r o u n d w a t e r q u a l i t y .
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P S T I D : 108133

P R I O R I T Y A C T I O N S
D 3 . 1 1

D3.2

D 3 . 3 '

D3.4

D 3 . 5 J

Groundwat c r is a f f e c t e d and a p u b l i c or domest ic water
s u p p l y well is located between 0.25 and 0.5 mile s from
the UST/AI5T system or source area. (Check if a well ispre sent in this interval , but the well use is unknown.)
(See f o o t n o t e 1 b e f o r e re sponding.)
G r o u n d w a t s r is a f f e c t e d and the a f f e c t e d groundwater
zone may discharge between 500 fee t and 0.25 miles of
the UST/A.'5T or source area to a sur face water body used
for human d r i n k i n g water, contact recreation, or hab i ta t
to a p r o t e c t e d or l i s t e d endangered p l a n t and animalspec i e s .
Groundwai er is a f f e c t e d and a non-pub l i c or non-
d o m e s t i c v / a t e r s u p p l y well i s located w i th in 0.25 m i l e s
of the UST/AST system or source area. (See f o o t n o t e 1
b e f o r e r e s p o n d i n g . )

A non-co inmuni ty or non-domestic water s u p p l y wel l
that produc e s f r om a groundwater zone which is nota f f e c t e d or threatened is located wi th in the known ex t en tof c o n t a m i n a t i o n . (If a well i s p r e s en t , but the use of the
w e l l is unlcnown, check 2.7 i n s t e a d . )

A d e s i g n a t e d m a j o r or minor groundwat er a q u i f e r is
a f f e c t e d or i m m e d i a t e l y threatened. (See f o o t n o t e 2
b e f o r e r e s p o n d i n g . )

Determine comple t i on data and usage of w e l l ( s ) if not a l r eady
known. Conduct receptor survey to locate a d d i t i o n a l w e l l sand other p o t e n t i a l receptors (if not already done). E v a l u a t ewel l impac t p o t e n t i a l . Evaluate need for remediation.

C o n d u c t assessment which evaluates po t en t ia l to impac t the
surface water. Evaluate need for remediation.

Determine c o m p l e t i o n data and usage of w e l l ( s ) if not a l r e a d yknown. Conduc t receptor survey to locate a d d i t i o n a l w e l l s
and other p o t e n t i a l receptors (if not already done). M o n i t o r
water we l l f or groundwater qua l i ty . Eva lua t e need forremediation.
Notify we l l users and proper ty owners. Determine
c o m p l e t i o n data and usage of w e l l ( s ) if not already known.
C o n d u c t r e c ep tor survey to locate a d d i t i o n a l w e l l s and o ther
p o t e n t i a l r e c ep tor s ( i f n o t already done). I n v e s t i g a t e w e l l
i m p a c t or cro s s-contaminat ion p o t e n t i a l . M o n i t o r water w e l l
f o r g r o u n d w a t e r q u a l i t y . Eva lua t e need f or r emed ia t i on .
C o n d u c t assessment of soil and groundwater c o n t a m i n a n t
p l u m e s in re la t ion to major or minor aquifer. Conduc t
r e c e p t o r survey and water well inventory. E v a l u a t e need for
r e m e d i a t i o n .

. - . . . - . . • . /• ..-. ̂ :̂ mŵ ^̂ ^• P R I O R I T Y 4 S I T E S ' . - " . ^ : < • • ,
P R I O R I T Y A C T I O N S

• 4.1
l

D4.2

G r o u n d w a t e r i s a f f e c t e d .

The ver t i ca l e x t en t of c on taminat i on has been d e f i n e dand the assessment re su l t s document that g r o u n d w a t e r is
n o t a f f e c t e d .

Conduct assessment of soil and groundwater contaminant
p l u m e s . C o n d u c t receptor survey and water we l l inventory.
E v a l u a t e s i t e c o n d i t i o n s t o de t ermine need for a d d i t i o n a l
correct ive ac t ions .
C o n d u c t assessment o f soil contaminant p l u m e . C o n d u c t
r e c e p t o r survey and water well inventory. E v a l u a t e s i t e
c o n d i t i o n s t o d e t e r m i n e need for a d d i t i o n a l corrective a c t i on s .

1. C o n s i d e r o n l y w e l l s p r o d u c i n g f r o m the same interval as Ihc a f f e c t e d g r o u n d w a t e r zone at ihc release s i t e , w e l l s which may p r o v i d e a cross-
c o n t a m i n a t i o n p a t h w a y , or w e l l s where c o m p l e t i o n d e t a i l s are unknown.

2. R e f e r lo M a j o r and M i n o r A q u i f e r s of T e x a s M a p s prepared by T e x a s W a t e r D e v e l o p m e n t Board, S e p t e m b e r 1990. Do not cons ider the low
p e r m e a b i l i t y Beaumont c l a y s of the Beaumont F o r m a t i o n for the Gulf Coast a q u i f e r . Do not consider a perched groundwater zone o v e r l a y i n g the
p r i n c i p a l p r o d u c i n g por t i on o f t h e a q u i f e r unl e s s t h e two a r l i y d r o l o g i c a l l y connected.
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B I T E A S S E S S M E N T Abbrev ia t i on s

Abbrev ia t i on s D e f i n i t i o n
%................................................ percent
AST.......................................:.... Aboveground S t o r a g e T a n k
AV.............................................. aviation
BGS........................................... below ground sur fac e
C................................................ ce l iu s
CAP............................................ corrective action p l a n
CAT............................................ category
Cm............................................ methane
cm.............................................. cubic cent imeter
cmz/cm2...................................... square centimeter per square c en t ime t e r
COz............................................ carbon d i o x i d e
coml........................................... commercial
cone........................................... concentration
cont............................................ continue
ERA............................................ Environmental Pro t e c t i on A g e n c y
Fe............................................... iron
ft................................................. f e e t
ft.2............................................... square f e e t
gal.............................................. g a l l o n s
g/g.............................................. gram per gram
g/m3....................................'......,. gram per cubic meter
gpd............................................. ga l l on s per day
ID............................................... i d e n t i f i c a t i o n
in................................................ inches
Lab............................................. laboratory
LPST.......................................... Leaking P e t r o l e u m S t o r a g e T a n k
LSA............................................ L i m i t e d S i t e Ass e s sment
Max............................................ maximum
MCL ........................................... maximum contaminant level
mg/kg......................................... m i l l i g r a m per k i l o g r a m
mg/P........................................... m i l l i g r a m per l i t e r
NAPL.......................................... non-aqueous phase l i q u i d s
No.............................................. number
02............-.............................—.- oxygen
ppm............................................ parts per m i l l i o n
PST............................................ Petro l eum S t o r a g e T a n k
RP.............................................. Respon s i b l e Party
RPR........................................... Respon s i b l e Party R e m e d i a t i o n
TAG............................................ T e x a s A d m i n i s t r a t i v e Code
TEX............................................ toluene, e t h y l b e n z e n e , and t o t a l xy l ene s
TNRCC ...................................... T e x a s N a t u r a l Resource Cons erva t i on Commis s i on
TPH............................................ total p e t r o l e u m hydrocarbons
UST............................................ U n d e r g r o u n d S t o r a g e T a n k
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S i t e Plan



P I P I N G

'•* . -- > • ' ; •
[ — — — — — — — — — H —

§

£
Zi

C R A S S A R E A

C A S

PP .;>- ^ _ _ C U T W I R E
'f'tf

M E T E R ^

/

/
/
/

B L O C . 9-361 /

O N E D ^CTG. LOG

S

S A N W H l

//

\̂

^

N

S I C N _ -r — ^ o
/ T B A N S /

>.
Si
S ^g B11
cc

P P W /C U T » ] R

\̂xA

4
* * * / - B U R I E D T E L E . C A B L E — ^ " I i _ p | R E

/ I H Y D R A N T

ij
9 B5

<
"̂I,_!S i21\l5!s> &

I"3"

3fc POWER P O L E
C R A S S A R E A
, — V E C . L I N E

C A S I C T E R -DIRT AREA R R £ ,
H Y O R A N T T

^B14 v
r F O R M E R P U M P

/-1

T L

\ P I T A R E A
I \ C U Y W l R E f' ——— ' ^ X) o o oK F

.=•=

<»v.45

I

i ^B? 1S-TANKS 8-1 1 5 (

JB2 <XB3 .T A N K S 1 = T 1

_^__— — • —
\ B1\ /T\

--- -

^
C O N C

-—-

ppS W A

1 C ^i.Q/1
>UH L N« FE KE ..

" ~~ — 1r̂̂ -st* -4
W A T E R V A L V ^

1
•* . •-• > • ' ; -

B L O C . 10-3

PP W/G U Y W I R E
•* . •-•>••;•

, * B 1 2

B L O W O U T P I P E

c
7^

/
r ' C A S b C T E R

' B L O C . 10-3!
' S A N I T A R Y
f 1R£H Y D R A N T

1

5 / M W 2 ^B10 J ^

U S G S M A PG R A D I E N T

E . K A N E A V E E X I S T I N G A S P H A L T P A V E t f N T

J ^ ± l ^ ^ - ' » - ^
S A N I T A R Y ^ " I L

[L^: I T ' y - ^ ^ - ^ - ^ /

I

11
S C A L E : 1 " = 6 0 '

T H O M P S O NP R O F E S S I O N A LG R O U P , I N C .
F O R k t R G A R Y A F BS A N M A R C O S . C A L O W E L L C O U N T Y . T E X A SA T T A C H I C N T 1C O W R E H E N S I V E S I T E P L A N



III

Attachment 2
Vic in i ty M a p



Attachment 3
USGS Map with Water W e l l Locations



Attachment 4
W e l l C o m p l e t i o n Detai l s
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S a m p l i n g Locations



G R A S S A R E A

A B A N D O N E D -P R O D U C TP I P I N GA P P R X . L C I C .

G R A S S A R E A
- V E C . L I N E

D I R T A R E A

F O R M E R P U M P
P I T A R E A

. o o o O^<^ DC FENCE POS7S S

B L O C . 10-351

B 1 3
U S G S M A P
G R A D I E N T

S C A L E : 1 " = 6 0 '

T H O M P S O NP R O F E S S I O N A LG R O U P , I N C .
F O R k C R G A R Y A F BS A N M A R C O S . C A L D W E L L C O U N T Y . T E X A SA T T A C H M E N T 5

S A M P L I N G L O C A T I O N S



11Ic
*i0 j

o<oc
O»*i

si° so i j
15I S

N A M E
B 1 / M W 1
B2
B3
84
B5
B6
B7
B8
B 1 0
B 1 1
B 1 2
B 1 3
B 1 4
B 1 5 / M W 2
B16

L A T . L O N G . E L E V .
2 9 ° 5 3 ' 2 2 . 4 9 7 4 7 " N 0 9 7 ° 5 1 ' 3 4 . 7 8 1 42"W 573.06 ( T O O
2 9 ° 5 3 ' 2 3 . 0 1 8 2 5 " N 0 9 7 ° 5 1 ' 3 7 . 5 5 8 6 7 " W 5 7 1 . 3 9
2 9 ° 5 3 ' 2 2 . 5 4 0 2 0 " N 0 9 7 ° 5 1 ' 3 6 . 43703"W 571.02
2 9 ° 5 3 ' 2 2 . 0 3 8 2 5 " N 0 9 7 ° 5 1 ' 3 6 . 7 7 6 4 7 " W 5 7 1 . 4 8
2 9 ° 5 3 ' 2 3 . 4 3 5 5 0 " N 0 9 7 ° 51 ' 37 . 20427 "W 5 7 1 . 5 5
2 9 ° 5 3 ' 2 3 . 1 7 5 9 6 " N 0 9 7 ° 5 1 ' 3 6 . 5 5 1 2 9 " W 5 7 1 . 7 2
2 9 ° 5 3 ' 2 2 . 8 8 3 3 8 " N 0 9 7 ° 5 1 ' 3 6 . 45201 " W 5 7 1 . 1 4
2 9 ° 5 3 ' 2 2 . 9 5 1 5 5 " N 0 9 7 ° 5 1 ' 3 7 . 1 1 2 8 3 " W 5 7 1 . 5 5
2 9 ° 5 3 ' 2 1 . 5 9 9 3 1 " N 0 9 7 ° 5 1 ' 3 7 . 2 2 7 4 2 " W 5 7 2 . 3 3
2 9 ° 5 3 ' 2 2 . 8 9 1 1 2 " N 0 9 7 ° 5 1 ' 3 8 . 1 9 0 5 4 " W 5 7 2 . 5 7
2 9 ° 5 3 ' 2 1 . 4 7 6 8 0 " N 0 9 7 ° 5 1 ' 3 8 . 4 0 8 3 5 " W 5 7 2 . 4 2
2 9 ° 5 3 ' 2 2 . 4 9 8 9 1 " N 0 9 7 ° 5 1 ' 3 5 . 88034"W 569.05
2 9 ° 5 3 ' 2 3 . 7 4 3 3 6 " N 0 9 7 ° 5 1 ' 3 6 . 6 5 3 2 9 " W 5 7 2 . 7 5
2 9 ° 5 3 ' 2 2 . 0 0 5 9 7 " N 0 9 7 ° 5 1 ' 3 8 . 2861 7 " W 5 7 2 . 4 9 ( T O O
2 9 ° 5 3 ' 2 2 . 2 7 6 9 2 " N 0 9 7 ° 5 1 ' 3 7 . 3 3 6 4 9 " W 5 7 1 . 6 3

X T \ T H O M P S O Ntvs?1 P R O F E S S I O N A LV C y G R O U P , I N C .
F O R M E R G A R Y A F BS A N M A R C O S . C A L D W E L L C O U N T Y . T E X A SA T T A C H M E N T 5

S A M P L I N G P O I N T C O O R D I N A T E S



IIIIIIIII
• Attachment 6
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Groundwater Gradient M a p sI
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B o r i n g Data M o n i t o r i n g W e l l C o m p l e t i o n Data

D E S C R I P T I O N O F S T R A T U M

Two-Inch
Diameter

Schedule 40
PVC Well

Screen
IO.OIO' Slotl

10

15

30

G r a s s and base m a t e r i a l o f sand and c l a y e y grave l .

S I L T Y C L A Y - h i g h t o m e d i u m p l a s t i c i t y , h a r d , d r yto m o i s t , very d a r k gray.
S I M I L A R T O A B O V E ( S T A ) - m o i s t , trace o f f i n e -g r a i n e d g r a v e l .
S T A - moi s t .

S i L T Y , " S A N ' D Y " C L A V ~ w i t h G R A V E L ~ - m e ' d i u r n s t i f f ii L s L t o dry, _ye_rv_p.ale b / o w n j q . w h j t e ^ _ _ _ _ _ _S I L T Y , S A N D Y C L A Y t o S I L T Y , C L A Y E Y S A N D -m e d i u m t o h i g h p l a s t i c i t y , very f i n e - g r a i n e d s a n d ,u n i f o r m , h a r d , m e d i u m g r a y m o t t l e d p a l e brown,grave l l a y e r 8 t o 8 .5 f e e t , t ra c e o f c a l c i f i e d zones,s a n d y c l a y e y l a y e r 9 .5 f e e t t o 10 f e e t .
C L A Y E Y S A N D - l o o s e , m o i s t , very p a l e brown, n oayel -£emains_vgrv_ cja.ye^._ _ _ _ _ _ _ _ _ _ _ _ _S A N D Y C L A Y - m e d i u m s t i f f , m o i s t , very p a l e brown,n p .siaveL _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _S A N D Y C L A Y w i t h G R A V E L - m e d i u m t o h i g hp l a s t i c i t y i n c l a y , very f i n e - g r a i n e d s a n d , f i n e t oc o a r s e - g r a i n e d g r a v e l , l o o s e , mois t t o dry, veryp . i l e brown, g r a v e l i s r ounded chert.S T A - moist t o d r y .

S A N D Y C L A Y - m e d i u m 1 0 h i g h p l a s t i c i t y , very f i n e -g r a i n e d s a n d , s o f t , m o i s t , very p a l e brown.
S T A - s o f t , m o i s t , f e w sand p o c k e t s < 1 'which are mo i s t . in d i a m e t e r

S I L T Y C L A Y "with G R A V E L " l o w T o ~ m e d i u r n ~ p T a s t i c i t y rs t i f f , mo i s t , l i g h t gray t o white t o rus t , weatheredc a l c i f i e d a p p e a r a n c e , gravel i s wea theredl i m e s t o n e .G r a d e s t o S I L T Y , S A N D Y C L A Y wi th G R A V E L -s t i f f , d r y t o moi s t , very p a l e brown, n o c a l c i f i e dyines, . s l i g h j hYdroc_arj)c.n_odqi 20_fgei _> _?2_fe<|i._ _ _S A N D Y C L A Y - l o w t o m e d i u m p l a s t i c i t y , very f i n e -grained s a n d , s o f t , m o i s t , l i g h t gray t o very p a l ebrown, s l i g h t h y d r o c a r b o n odor 22 f e e t to 24 f e e t ,_ _ .... . _ . _ .S A N D Y , G R A V E L L Y C L A Y - m e d i u m t o h i g h p l a s t i c i t y ,very f i n e - g r a i n e d s a n d , f i n e t o coarse g r a i n e dg r a v e l , s t i f f , moist to wet at 25.5 to 26 f e e t , moderatet o s t C p n g _ h y . d i O £ a j [ b o n . Q d o r J 4 i p J g . t g e j . _ _ _ _ _ _ _S I L T Y C L A Y - h i g h p l a s t i c i t y , very s t i f f , mo i s t , veryp a l e brown m o t t l e d rus t , b l o c k y t e x t u r e , no odors ,f f i w s i l t / s a n d p a r t i n g s , b l a c k d e n d r i t i c i r o n - o x i d es t a i n i n g .
S T A - m o i s t , b l o cky.

C l i e n t :P r o j e c t N o :Date D r i l l e d :D r i l l e r :
T o t a l Donth*

T h o m p s o n P r o f e s s i o n a l G r o u p H o l l o w S t e m A u g e r
1409704622.009 / 2 3 / 9 7G e o P r o j e c t s I n t e r n a t i o n a l

_ D r i l l i n g M e t h o d :_ T o p o f C a s i n g E l e v :_ G r o u n d w a t e r Data Date: ? - 3 t T ' - ? 7 Elev:C o m m e n t s : L o g g e d b y J D H - M a x i m30 s n l i t s p o o n t = s h e l h v tube
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D E S C R I P T I O N O F S T R A T U M Remark s

15

30

L T Y C L A Y - h i g h t o m e d i u m p l a s t i c i t y , h a r d , d r y ,rery d a r k g r a y , b l o c k y t e x tur e , grass roo t s , gravelnse one-inch t h i c k at 0.5 f e e t .
I M I L A R T O A B O V E ( S T A ) - dry, trace o f f i n e -i r a i n e d g r a v e l , roots.

TA - dry.
2 .0 | S l L t Y , " S A N D " Y " C L A V ~ - ' h i g h ~ t o " m e " d i u r n p l a s t i c i t y ,ery f i n e - g r a i n e d s a n d , h a r d , dry , very p a l e browno w h i t e , homogeneou s , a b u n d a n t c a l c i f i e d zones,s s I t e w sand p a r t i n g s .2.0

•TA - dry t o m o i s t , trace o f i r o n - o x i d e s t a i n i n g .
ss' 2 . 0

" S
C_- - __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _L A Y E Y S A N D T O S A N D Y C L A Y - l o w p l a s t i c i t y ,i n i f o r m s a n d , very f i n e - g r a i n e d s a n d , l o o s e , d r y t oss I m o i s t , very p a l e brown.2.0

TA - dry to mo i s t ,ss2.0
3 A N D Y C L A Y - h i g h p i a s t T c i t y T very fine~g~alneds s I s a n d , med ium s t i f f , very moist t o m o i s t , very p a l e2.0 ( b r o w n m o t t l e d very d a r k brown.

J A N D Y ] C L A Y E Y ~ G R A V E L T O " S A N D Y , ^ G R A V E U Ys s ( C L A Y - h i g h p l a s t i c i t y , f i n e t o c o a r s e - g r a i n e d g r a v e l ,2.0 ( h a r d , m o i s t , very p a l e brown, grave l i s w e l l r o u n d e dhert.S T A - d r y t o moi s t .ss
C L A Y E Y " S A N D " T o w ~ p ( a s 7 i c T t y , u n i f o r m r i o b s e T moistss I to very m o i s t , very p a l e brown.

2.0
S T A - very moist.

STA - moist t o very moi s t .
S A N D Y " C L A Y E Y G R A V E f f O ~ S A N D V ~ G " R A V E L L Y ~
C_LAY_-_mej i iynrLto k i a h J > ! 3 5 i i Q t y . ' _ y S . r ¥ . § l i f f , . n i o i , _ t i .S I L T Y C L A Y - h i g h p l a s t i c i t y , very s t i f f , m o i s t , veryp a l e brown m o t t l e d ru s t , b l o c k y t e x t u r e .

S T A - f e w sand p a r t i n g s , m o i s t , b la ck d e n d r i t i cs t a i n i n g ( p y r o l u s i t e ) .

S T A - g r a d e s t o S A N D Y , S I L T Y C L A Y - med ium t ol o w p l a s t i c i t y , very f i n e - g r a i n e d s a n d , med ium s t i f f ,moi s t , very p a l e brown m o t t l e d l i g h t g r a y t o rus t ,be coming l e s s b l o c k y .S T A - moi s t , f e w sand p a r t i n g s .

.0 +

.0 +

.0 +

4.0

2.0

2.5-5.0 +

2.0-3.0

5.0

:ine to C o a r s e - g r a i n e d chert g r a v e l .
"race o f c l a y l e n s e s < 1/4 inch t h i c k ,' o c k e t s o f c l a y a n d sand.

"race o f f i n e t o c o a r s e - g r a i n e d g r a v e l .

i l i g h t H y d r o c a r b o n odor 1 5 . 5 ' - 1 6 . 0 '' r o b e r e f u s a l a t 16.0 f e e t .
S l i g h t h y d r o c a r b o n o d o r 1 6 . 0 ' - 1 8 . 0 '

i l i g h t h y d r o c a r b o n odor 1 8 . 0 ' t o 24.0': ew sand l e n s e s < 1 / 4 inch t h i c k .
20

1 .0-2.0

1.0

4.0-5.0
5.0

V e r y s l i g h t h y d r o c a r b o n odor24.0' to 26 .0 '

S l i g h t h y d r o c a r b o n odor 2 7 . 0 ' t o 28.0'
N o odor , f e w i r o n - o x i d e p a r t i n g s

30

B o r i n g l e f t o p e n f o r a p p r o x i m a t e l y 1hours wi th no g r o u n q w a t e r a c c u m u l a t i o n .
C l i e n t :P r o j e c t N o :Date D r i l l e d :D r i l l e r :i T n t a l D e n t h :

T h o m p s o n P r o f e s s i o n a l G r o u p . I n14097046229 / 2 2 / 9 7G e o P r o j e c t s I n t e r n a t i o n a l
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S S1 0; i i e n t :' r e j e c t N o :)at e D r i l l e d :) r i l l e r :

T t 1 r^artth*

D E S C R I P T I O N O F S T R A T U M

A s p h a l t and c l a y e y gravel road base m a t e r i a l .
S I L T Y C L A Y - h i g h p l a s t i c i t y , hard , mo i s t , very d a r kbrown, homogenou s , gras s roots.
S I M I L A R T O A B O V E ( S T A ) - s t i f f , moist.

S T A - g r a d e s t o S I L T Y C L A Y wi th G R A V E L a t 5 . 0f e e i . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _S I L T Y C L A Y with G R A V E L - m e d i u m t o h i g h p l a s t i c i t y ,s t i f f , mo i s t , very p a l e brown t o wh i t e , f i n e t o coarse-grained g r a v e l , c a l c i f i e d zones.STA - d e cr ea s e p er c en t grave l a t 7 .0 f e e t .

S T A • very l i t t l e g r a v e l , m o i s t , very p a l e brown, t rac eb l a c k d e n d r i t i c s t a i n i n g ( p y r o l u s i t e ) .

S A ^ i D Y C L A Y " T O C L A Y E Y S A N D - m e d i u m " p l a s t i c i t y ,u n i f o r m , very f i n e - g r a i n e d s a n d , l o o s e , m o i s t , veryp a l e brown to rust.
S T A - moi s t .

S T A - moi s t .

S T A - g r a d e s t o C L A Y E Y S A N D - u n i f o r m , very f i n e -g r a i n e d , l o o s e , moi s t .

S A N D Y , C L A Y E Y G R A V E L T O S A N D Y , G R A V E L L YC L A Y - h i g h p l a s t i c i t y , very f i n e - g r a i n e d s a n d , f i n et o coarse g r a i n e d g r a v e l , h a r d , m o i s t , p a l e brown,w i t h gray m o t t l i n g .
S T A - moi s t .
S T A - d e c r e a s e p er c en t g r a v e l , g r a d e s t o S A N D YC L A Y T O C L A Y E Y S A N D - medium s t i f f , moist.

S T A - grave l l a y e r 2 5 . 5 ' t o 26.0 ' , med ium s t i f f , m o i s t ,grade s to greenish gray.
G r a d e s t o S A N D Y C L A Y T O C L A Y - med ium p l a s -t i c i t y , med ium s t i f f , m o i s t , p a l e brown t o g r a y , t l a c kr o n - o x i d e l e n s e s .

C L A Y - h i g h p l a s t i c i t y , h a r d , moist t o d r y , p a l e t r o w nto Qray.

C L A Y T O S I L T C L A Y - h i g h t o med ium p l a s t i c i t y ,l a i d , moist t o d r y , p a l e brown to gray .
S T A - d r y t o moist .

S T A • d r y t o moi s t .
T h o m p s o n P r o f e s s i o n a l G r o u p , I n c .14097046229 / 2 2 / 9 7
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D E S C R I P T I O N O F S T R A T U M

A s p h a l t and road base m a t e r i a l .
S I L T Y C L A Y - h i g h p l a s t i c i t y , hard , moi s t , very d a r kgray, gra s s roots.
S I M I L A R T O A B O V E ( S T A ) - decrease p er c en t s i l t ,m o i s t , medium g r a y , trace o f f i n e - g r a i n e d grave l .
S T A
G r a d e s t o S I L T Y C L A Y w T f H "GRAVEL"- h ighp l a s t i c i t y , f i n e - g r a i n e d g r a v e l , h a r d , moi s t , mediumg r a j ^gravel i s c _ a l c j f i e d .and.weathere.iS I L T Y , S A N D Y , C L A Y with G R A V E L - h i g h t om e d i u m p l a s t i c i t y , very f i n e - g r a i n e d sand , m e d i u ms t i f f , d r y t o m o i s t , very p a l e brown t o white .
S T A - d e c r ea s e p er c en t g r a v e l , mo i s t ,

S T A
G r a d e s t o S A N D Y C L A Y t o C L A Y E Y S A N D -m o i s t , very p a l e brown, f i n e t o c o a r s e - g r a i n e dchert and l i m e s t o n e g r a v e l .
S T A - a b u n d a n t f i n e t o c oar s e -gra ined g r a v e l ,m e d i u m s t i f f t o s o f t , mo i s t , chert a n d l i m e s t o n erounded t o a n g u l a r g r a v e l , f e w c l a y seams.
S T A - moi s t .
S T A wi th s l i g h t incr ea s e i n p e r c e n t sand w i tha b u n d a n t g r a v e l , h i g h p l a s t i c i t y , very f i n e - g r a i n e ds a n d , s o f t , m o i s t , c o lor c h a n g e t o g r a y i s h browna j t l 6 . 0 _ f e e i . _ _ _ _ _ _ __ ___ _ _S A N D Y C L A Y E Y G R A V E L T O S A N D Y G R A V E L L YC L A Y - h i g h p l a s t i c i t y , very f i n e - g r a i n e d s a n d , verys t i f f , m o i s t , g r e e n i s h g r a y t o g r a y i s h gre en , a b u n d a n ts a n d _ p a r t i m j s . _S I L T Y C L A Y - h i g h t o m e d i u m p l a s t i c i t y , very s t i f f ,d r y , l i g h t g r a y t o g r e e n i s h g r a y .

S T A - g r a d e s t o S I L T Y , S A N D Y C L A Y - med iump l a s t i c i t y , moist t o d r y , l i g h t g r a y m o t t l e d rust,a b u n d a n t sand p a r t i n g s .
S A N D Y , G R A V E L L Y C L A Y - f i n e t o c oar s e-gra ineds a n d ^ s j i f X mois.t,_very e a l e j i r p w n , _ _ _ _ _ _ _ _ _C L A Y T O S I L T Y C L A Y - h i g h p l a s t i c i t y , h a r d , m o i s t ,very p a l e brown m o t t l e d l i g h t g r a y ,
S T A - m o i s t , b l o c k y t ex ture .

S T A - mo i s t , f e w s i l t / s a n d p a r t i n g s .

S T A - mo i s t , rust m o t t l i n g , abundant i r on-ox id es t a i n i n g .

T e r m i n a t e b o r i n g at 32 f e e t due to s o i l s a m p l i n gmechani sm m a l f u n c t i o n . .
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R e m a r k s

A b u n d a n t c a l c i f i e d zones.P o s s i b l e s l i g h t h y d r o c a r b o n odor6 . 5 ' t o 8 . 0 ' .
Decrea s e p e r c en t c a l c i f i e d zones.N o odor .

P o s s i b l e s l i g h t h y d r o c a r b o n o d o r 1 1 .0 '1 2 . 0 ' .N o odor.

P o s s i b l e s l i g h t h y d r o c a r b o n o d o r1 6 . 0 ' t o 3 2 . 0 '

Browni sh y e l l o w m o t t l e d i n p a r t .

H o l l o w S t e m A u q e rComment s :
L o a a e d b v J D H - M a x i mss = s p l i t s p oon rr =: rnck r n r p st = s h p l h y T u h P
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D E S C R I P T I O N O F S T R A T U M

G r a s s and g r a v e l l y c l a y base m a t e r i a l .
S I L T Y C L A Y with G R A V E L - h i g h t o mediumR j a s t i c i j y ^ f i n e . t o £ o j i r j f c g i a i n e d _ c i r a y e l , igrcL d/v. _ _ _S I L T Y S A N D Y C L A Y with G R A V E L - medium t oh i g h p l a s t i c i t y , very f i n e - g r a i n e d s and , hard , d r y ,very p a l e brown to whi t e , abundant c a l c i f i e d zones.
S I M I L A R T O A B O V E ( S T A ) - increase percent c l a / ,decrea s e percent g r a v e l , dry t o mo i s t , f ew s i l t / s a i dp a r t i n g s .
S T A - g r a d e s t o S I L T Y , S A N D Y C L A Y - mo i s t , v : r yp a l e brown to y e l l o w i s h r ed , no g r a v e l , f ew s i l t / s mdp a r t i n g s .
S T A - in cr ea s e p er c en t s a n d , l o w t o med iump l a s t i c i t y , very f i n e - g r a i n e d s a n d , s o f t , m o i s t ,

S T A - d e c r e a s e p er c en t sand t o S I L T Y , S A N D YC L A Y - f e w sand p a r t i n g s , t race o f f i n e g r a i n e d -l i m e i s t o n e g r a v e l , trace o f i r o n - o x i d e s t a i n i n g .
S T A - increase p e r c e n t sand t o S I L T Y , C L A Y E Y ,S A N D T O S I L T Y , S A N D Y C L A Y - l o w t o h i g hp l a s t i c i t y , s o f t , moi s t .
S T A - in cr ea s e p er c en t c l a y , moi s t .
S I L T Y C L A Y - l o w t o medium p l a s t i c i t y , mediums ^ i f f , dry J i f l h i g /ay motlle_d ru$k trqce_qf SfS^S.^.S A N D Y C L A Y T O C L A Y E Y S A N D - none t o l o wp l a s t i c i t y , u n i f o r m very f i n e - g r a i n e d s a n d s , l o o s e ,moir.L v e r y _ p a l e _ l j r o w n t o _ y e l l o w i 5 h re$._S l L T Y C L A Y ( 1 7 . 8 ' ) - m e d i u m t o h i g h p l a s t i c i t y ,s t i f f t o very s t i f f , m o i s t , l i g h t gray m o t t l e d very p a l ebrown, f e w i r o n - o x i d e s t a i n i n g s .
S I L T Y C L A Y T O C L A Y - s l i g h t s h a l e y a p p e a r a n c t .
S T A - moi s t , b l o c k y t ex ture , f e w b lack iron-oxides t a i n i n g .
S T A - moi s t .

S T A - moi s t .

S T A - hard , m o i s t , b l o c k y t e x t u r e , trace whi t ec a l c i f i e d p o c k e t s < 1 / 2 " d i a m e t e r .

S T A - f e w s i l t p a r t i n g s .

S T A .

S T A - l o w t o med ium p l a s t i c i t y , very s t i f f t o s t i f ,m o i s t , f e w s i l t p a r t i n g s .

S T A - very s t i f f t o hard , mo i s t , f e w i ron-ox ideo o c k P t s < 1 / 2 " d i a m e t e r .T h o m p s o n P r o f e s s i o n a l G r o u p , I n c .14097046229 / 2 3 / 9 7G e o P r o j e c t s I n t e r n a t i o n a l50 fP.P.t
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Remarks

P o s s i b l e s l i g h t h y d r o c a r b o n odor1 6 . 0 ' t o 1 7 . 5 ' .
M o odor .

H o l l o w S t e m A u a e r

Loaned b v J D H - M a x i mKS = s p l i t s p o n n rr . = rork r n r p «;• = s h p l h y t u h p
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D E S C R I P T I O N O F S T R A T U M

S I L T Y C L A Y - moi s t , b l o c k y t e x ture ,
S T A - moist

S T A - moi s t , f e w c a l c i f i e d p o c k e t s < 1 / 2 " d i a m e t e r ,few h o r i z o n t a l g y p s u m seams < 1 /4" th i ck .

S T A - f e w s i l t / s a n d p a r t i n g s , dry.

S T A - f e w b i v a l v e s p r e s e n t .

S I L T Y C L A Y - l o w t o m e d i u m p l a s t i c i t y , hard t os t i f f , d r y t o m o i s t , co lor change t o d a r k gray, b l o c k yt e x t u r e , a l t e r n a t i n g l a y e r s o f l i g h t gray a n d p a l esrown wi th d a r k gray.S T A - l o w p l a s t i c i t y , h a r d , d r y t o m o i s t , d a r k gray,b l o c k y t e x t u r e , s h a l e y a p p e a r a n c e .

S T A - l o w p l a s t i c i t y .

T h o m D s o n P r o f e s s i o n a l G r o u p . I n c .14097046229 / 2 3 / 9 7G e o P r o i e c t s I n t e r n a t i o n a l" i n f p p t
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D E S C R I P T I O N O F S T R A T U M

S I L T Y C L A Y with G R A V E L - f i l l m a t e r i a l .

S I L T Y C L A Y - medium t o h i g h p l a s t i c i t y , h a r d , dry,very d a r k brown with rust m o t t l i n g .
S I M I L A R T O A B O V E ( S T A ) - dry.

S T A - d r y t o mois t .

S I L T Y , S A N D Y C L A Y - m e d i u m t o h i g h p l a s t i c i t y ,very f i n e - g r a i n e d s a n d , very s t i f f , dry , very p a l ebrown to white, trace of f i n e - g r a i n e d grave l ,a b u n d a n t c a l c i f i e d zones, f e w s a n d / s i l t p a r t i n g s .
STA - d e c r e a s e p e r c e n t sand and s i l t , d ry t o m o i s t ,f e w sand a n d s i l t p a r t i n g s .
S T A - increa s e p e r c e n t sand a n d s i l t p a r t i n g s , verys t i f f , m o i s t , d e c r ea s e p e r c e n t c a l c i f i e d zones.

S T A - s t i f f , mo i s t , n o c a l c i f i e d zones.

S T A w i t h G R A V E L - l o w t o med ium p l a s t i c i t y , f i n et o c o a r s e - g r a i n e d chert and l i m e s t o n e g r a v e l , s o f t ,moi s t .

S T A .

S I L T Y C L A Y - h i g h t o m e d i u m p l a s t i c i t y , very s t i f f t >l a r d , m o i s t , very p a l e brown a n d l i g h t g r a y m o t t l i n g ,c a l c i f i e d p o c k e t s < 1 / 4 " d i a m e t e r , f e w s i l t p a r t i n g s .
S T A - moi s t .
S T A - incr ea s e p er c en t s i l t , very s t i f f , mo i s t ,a b u n d a n t s i l t p a r t i n g s .

S J L J Y , $ A N D Y C L A Y - m S i s _ t j ^S A N D Y C L A Y E Y G R A V E L t o S A N D Y G R A V E L L YC L A Y - m e d i u m t o h i g h p l a s t i c i t y , very f i n e -g r a i n e d sand^very sjiff.jrjpjst,. v_er^j?aJe_bio.WQ._ _ _ _S I L T Y C L A Y - m e d i u m t o h i g h p l a s t i c i t y , very s t i f f ,m o i s t , very p a l e brown and l i g h t gray m o t t l i n g ,s t o c k y t e x t u r e , f ew i ron-ox id e p o c k e t s < 1 /4"d i a m e t u r .
S T A - m o i s t , f e w coar s e-grained grave l .

S T A - mois t .

S T A - m o i s t , f e w b i v a l v e s .

S T A - moi s t .
T h o m p s o n P r o f e s s i o n a l G r o u p . I n c .14097046229 / 2 4 / 9 7G e o P r o j e c t s I n t e r n a t i o n a l
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Remarks

T r a c e o f f i n e - g r a i n e d g r a v e l

' o s s i b l e very s l i g h t h y d r o c a r b o nodor 22 f e e t to 24 f e e t .

H o l l o w S t e m A u a e rComments:
L o a a e d b v J D H - M a x i mss = s p l i t s p n n n rr = rnr.k rnre st = s h e l h y t u h p
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D E S C R I P T I O N O F S T R A T U M

S I L T Y C L A Y with S A N D - l o w t o med ium p l a s t i c i t y ,very f i n e - g r a i n e d s and , h a r d , dry to moi s t , veryp a l e brown to y e l l o w i s h red, trace o f f i n e - g r a i n e dgravel a n d g a s t r o p o d s , f e w white c a l c i f i e d p o c k e t s< 1/4" d i a m e t e r .
STA - increase p er c en t s and , dry t o m o i s t ,a b u n d a n t s a n d / s i l t p a r t i n g s , g a s t r o p o d s a n db iva lv e s .

S I L T Y , C L A Y E Y ~ G R A V E L t o S T L T Y " , G R A V E L L YCLAY - med ium to h i g h p l a s t i c i t y , f i n e t o coarse-g r a i n e d g r a v e l , very s t i f f , m o i s t , d a r k brown wi thrust and very d a r k gray m o t t l i n g , f ew sand p a r t i n g s ,grave l i s r ounded chert and l i m e s t o n e .
S J A . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _S I L T Y , S A N D Y C L A Y - m e d i u m t o h i g h p l a s t i c i t y ,very f i n e - g r a i n e d sand, s o f t t o m e d i u m s t i f f , m o i s t ,very p a l e brown to d a r k brown, trace o f f i n e - g r a i n e dg r a v e l , a b u n d a n t s a n d / s i l t p a r t i n g s .
S T A - increase p e r c e n t s a n d , s o f t , moi s t .

S I L T Y , S A N D Y C L A Y w i t h t rac e o f G R A V E L -med ium t o h i g h p l a s t i c i t y , s o f t , moi s t t o very m o i s t ,d a r k brown wi th very p a l e brown m o t t l i n g .
I n c r e a s e p e r c e n t sand a t 1 7 f e e t t o S A N D Y C L A YT O C L A Y E Y S A N D - f i n e - g r a i n e d s a n d , s o f t , verymoisLU f e e t _ t o 18 f e e t . __ _ __C L A Y E Y , G R A V E L L Y S A N D T O C L A Y E Y , S A N D YG R A V E L - u n i f o r m , f i n e - g r a i n e d s a n d , f i n e t o coarse-n r a i n e d q r a v e l , l o o s e , m o i s t ^ l t . green to pale^ brown.S I L T Y , S A N D Y C L A Y w i t h G R A V E L - l o w p l a s t i c i t y ,very f i n e - g r a i n e d s a n d , f i n e t o c o a r s e - g r a i n e dg r a v e l , l o o s e , d r y , very p a l e brown.
STA - mo i s t , ( v e r y moist 22.5 f e e t t o 23 f e e t ) .
S I L T Y C L A Y - m e d i u m t o h i g h p l a s t i c i t y , very s t i f f ,moi s t , very p a l e brown m o t t l e d gray t o rus t , b l o c k yt e x tur e .
S T A - s t i f f , moi s t , abundant s a n d / s i l t p a r t i n g s .

S T A - mo i s t , trace b l a c k i r o n - o x i d e s t a i n i n g .

S T A - mois t .

T h o m p s o n P r o f e s s i o n a l G r o u o , I n c .14097046229 / 2 4 / 9 7G e o P r o i e c t s I n t e r n a t i o n a l
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Remarks

M o d e r a t e h y d r o c a r b o n o d o r 1 5 f e e t t o1 8 f e e t w i t h p o s s i b l e b l a c kh y d r o c a r b o n s t a i n .

S a n d p o c k e t s 1" to 3" d i a m e t e r .M o d e r a t e t o s t r o n g h y d r o c a r b o n odor .C L A Y seam 1 9 f e e t t o 19.3 f e e t .M o d e r a t e h y d r o c a r b o n odor 20 f e e t t o23 f e e t .

N o h y d r o c a r b o n odor.

H o l l o w S t e m A u o e rComment s :
Loqqed b y J D H - M a x i m
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S O I L B O R I N G F I E L D S C R E E N I N GP I D R E A D I N G S - Organic V a p o r s
S a m p l i n gI n t e r v a l

0 ' - 2 '2 ' -4 '
4' -6'6' -8 '

8 ' -10 '
1 0 ' - 1 2 '
1 2 ' - 1 4 '
1 4 ' - 1 6 '
1 6 ' - 1 8 '
1 8 ' - 2 0 '
20' - 22'
22' - 24'
24' - 26'
26' - 28'
28' - 30'
30' - 32'
32' - 34'
34' - 36'
36' - 38'
38' - 40'
40' - 42'42' - 44'
44' - 46'
46' - 48'
48' - 50'

B10
0.0
0.0
0.0
0.0
0.0
0.0
8.7

110.0
178.2
698.5
757.0
250.0

75.0
356.0

80.2
199.5
320.0
657.0

B11
4.8

376.0
90.0

180.0
119.0
138.0
107.0
88.0
83.0
78.0
75.0
71.5
69.5
66.5
65.0
64.4
65.3
66.0

S o i l BoringB12 B13
0.0 0.0
0.0 0.0
0.0 0.0
0.0 25.0
0.0 28.5
0.0 50.0
0.0 72.5
0.0 79.0
0.0 128.5
0.0 162.0
0.0 171.1
0.0 33.4
0.0 180.2
0.0 157.3
0.0 45.3
0.0 140.3

72.5
580.1

76.2
70.5
59.5
50.5
41.2
20.7
52.5

R E S U L T Sin PPM

B14 B15*
0.4
0.1
1.3
1.0
3.1
1.3
1.8
5.4
3.2
0.7
0.0

12.3
0.5
0.2
0.0
0.0
0.3

0.4
0.6
0.8
0.7
0.5
0.1
0.6
0.3
0.1
0.1
0.0
0.0
0.0
0.0
0.0

B16
0.0
7.8
0.0
0.0
0.0
0.0
5.4
5.7

33.0
1.1

228.0
110.0

3.1
1.8
6.5

S u s p e c t e d in s trument m a l f u n c t i o n



Send orioinal coov by certif ied man te: T P L R . P.O. Box 12157. Au«tln. TX 78711 Please use Made infc.
Texas Water W e l l Drillers Advisory Council

ATTENTION OWNER: Confidentially S t a t e Of T e x a s ' P.O. Box 12157
Privilege Notice on Reverse Side WELL REPORT Austin, Tx. 7871 1

1 800 803 9202 EXT. 9
1) O W N E R US. ARMY CORPS OF ENGINEERS ADDRESS 819 TAYLOR S T R E E T FT. W O R T H TX 76102

( N A M E ) (Street o r R F D ) ( C i t y ) ( S t a t e ) ( Z i p )
2) ADDRESS OF WELL: FORMER GARY AB FORCE

County CALOWEU. B A S E ON HWY 21 S A U M A R C O S TX 78617 STATE GRID t 87-02-7
(Street o r R F O ) ( C i t y ) ( S t a t e ) ( Z i p )

3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): Q M o n i t o r B Environmental Soil Boring Q Domestic 5)
(xj New Wen Q Deepening Q Industrial Q Irriga t i on Q I n j e c t i o n Q P«Wte S u p p l y Q De-watering Q Testwed
n Reconditkxiing Q Plugging H Public Supply wed. were plans submitted to the TNRCC 7 Q Yes Q No

6) WELL LOG: SB-10 DIAMETER OF HOLE
Date D r f l l n g Dia. (in.) From (ft.) To (ft.)
Started: 9 / 2 2 19 97 8 0.0 35.0
ComDtated: 9 / 2 2 19 97

From(ft-) To(ft.) Description end color of formation material
0.0 5.0 SILTY CLAY, DARK GREY
5.0 10.0 S1LTY SANDY CLAY, VERY PALE BROWN
10.0 11.0 CLAYEY GRAVEL
11.0 18.0 . CLAYEY SAND TO SANDY CLAY, VERY PALE BROWN
18.0 22.0' G R A V E L WITH SAND AND CLAY, VERY PALE BROWN
22.0 27.0 CLAYEY SAND. VERY PALE BROWN
27.0 28.0 GRAVEL WITH SAND AND CLAY, VERY PALE BROWN
28.0 35.0 SILTY CLAY, VERY PALE BROWN

1 3 ) T Y P E P U M P : N / A
• Turb ine Jet . Submer s i b l e . C y l i n d e r

Other
D e p t h t o p u m p bowts. cylinder, j e t . etc., ______ ft .

1 4 ) W E L L T E S T S : N / A
Type test: :~~ Pump r~l Bailer r~1 J e t t e d " Es t imat ed
Yield: Qpm with ft. drawdown a f t e r hrs.

1 5 ) W A T E R Q U A L I T Y :
Did you knowingly pene tra t e any strata which contained undesirable
cons t i tuent s?

~~" Y« gj No If yes, submit •REPORT OF UNDESIRABLE WATER*
T y p e of water? Depth of s trata
Was a chemical analysis made? Q Yes Q N°

7) DRILLING METHOD (Check): Q Driven
D Air Rotary Q Mud Ho""* D Bored
D AirHammer Q Cable Tool Q J e t t e d
B Other USA

1) Borehole Comple t i on (Check): N/A Q Open Hole
n Underreamed Q Gravel Packed Q otner

•

4
f j Straight W a l l

If gravel packed give interval .- from f t . to f t .
C A S I N G , B L A N K P I P E , A N D WELL SCREEN D A T A :

New S t e e l . Plastic, etc.
Dia. or Part.. S t o n e d , etc. Sen
(in.) Used Screen Mfg., i f Commercial From

9 ) C E M E N T I N G D A T A [ R U L E 336.44(1)]
Cemented f r o m 0 .0 f t . t o 35.0 f t . No.

f t . t o f t . N o .

Gage
n g ( f t . ) Casting

To Screen

of sacks used
of sacks used

Method used
Cemented by BENNY H1NOJOSA
Distance to septic system f i e l d lines f t .
Method of ver i f i ca t ion of above distance

1 0 ) S U R F A C E C O M P L E T I O N
_ j S p e c i f i e d S u r f a c e S l a b I n s t a l l e d [ R u l e 338 .44(2)(A)]
:~ S p e c i f i e d S t e e l Sle eve Installed (Rule 338 .44(3)(A)]
*~_ Prtles s Adapt er Used [Rule 338.44(3)(b))
:Tl A p p r o v e d A l t e r n a t i v e Procedure Used [ R u l e 338.71)

1 1 ) W A T E R L E V E L : N / A
S t a t i c level n. below land surface Date
Artesian f l o w apm. Date

1 2 ) P A C K E R S : N / A T y p e D e p t h

1 hereby cer t i fy that this well was dril led by me (or under my supervision) and that each and all of the statements herein are true to the best of my knowledge and be l i e f . 1understand that fa i lur e to complete items 1 thru 15 will result in the log(s) being returned for complet ion and resubmWai.
COMPANY NAME GEOPROJECTS INTERNATIONAL INC. WELL DR01STS LICENSE NO. 3127M

(Type or p r i n t )
ADDRESS 8834 CIRCLE DRIVE AUSTIN TX

(Street or RFD) I < ' (City) (Slate)
( S i g n e d ) BENNY HMOJOSA ^ffiju* T>^t/oeyW»~ — ' ( S i g n e d )

78736
( Z i p )

(Licensed Wel Driller) A " (Registered Driller Traine e)
Please attach electric log, chemical analysis , and other pertinent Information, If available.

T N R C C - 0 1 9 9 (Rev. 09-01-93) T N R C C C O P Y



Send original coov bv cert i f ied mii iUo: T D L R . P.O. Bo« 12157. A u i t l n . TX 78711 Ploasa usa bladt ink.
Texas Water Wel l DrUtoro Advisory Council

ATTENTION OWNER: Confidentiality S t a t e Of Texa s P-O. Box 12157
Pmtege Notice on Ravers* Sida WELL REPORT Austin, Tx. 7871 1

1 800 803 9202 E X T . 9
1) O W N E R US. AI1MY CORPS OF ENGINEERS ADDRESS 819 TAYLOR S T R E E T FT. W O R T H TX 76102( N A M E ) ( S l r e e t o r R F D ) ( C i t y ) ( S l a t e ) ( Z i p )
2) ADDRESS OF WELL: FORMER GARY AR FORCE

County CALOWELL B A S E ON HWY 21 SAMUARCOS TX 78617 STATE G R i O * 87-02.7(Stre e t o r F I F O ) ( C i t y ) ( S l a t e ) ( Z i p )
3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): Q Moni tor [g Environmental Soil Boring Q Domestic 5]

[g NewWeH D Deepening Q Industrial Q Irrigation Q inject ion Q Public Supply Q De-watering Q T e s t w e l l
D Reconditioning Q Pluogng It Public S u p p t y wen. were plans tu fami l t ed to the TNRCC 7 Q Yea D No

8) WELL LOG: SB-11 DIAMETER Of HOLE
Date Drilling Dia. (in.) From (ft.) To ( f t . )
S t a r t e d : 9 / 2 2 1!» 97 • 0-0 3S-0
Compl e t ed: 9 / 2 2 ' 1 9 9 7

From(ft-) To(ft.) Description and color of formation material
0.0 0.5 ASPHALT
O.S 10.5 SILTYCLAY, SOME G R A V E L WITH DEPTH, BROWN
10.5 18.5 SANDY CLAY TO CLAYEY SAND. PALE BROWN TO RUST
18.5 29.P SANDY CLAYEY GRAVEL TO SANDY CLAY TO CLAY
29.0 35.0 CLAY TO SILTYCALY. PALE BROWN TO GREY

1 3 ) T Y P E P U M P : N / A
: Turb ine ' ' Jet : Submer s i b l e • C y l i n d e r
i_ Other

Death t o p u m p bowls, cy l inder , j e t . etc.. I t .
1 4 ) W E L L T E S T S : N / A

T y p e test: f j Pump [ j Bailer Q J J e t t e d [ j Estimated
Yield: apm with ft. drawdown a f t e r hrs.r

1 5 ) W A T E R Q U A L I T Y :
Did you knowingly penetrate any strata which contained undesirable
con s t i tu en t s?

i Yes 3 No If yes, submit -REPORT OF UNDESIRABLE WATER'
T y p e of water? Depth of strata
Was a chemical analysis madii? H Yea G No

7) DRILLING METHOD (Check): Q Driven
Q Air Rotary [] Mud Rotary Q Bored
Q Air Hammer Q Cable Tool Q J e t t e d
® other HSA

8) Borehole Completion (Check): N/A Q Open Hole
n Underreamed Q Gravel Packed Q other

•

4
D Straight Wall

If gravel packed give interval . . . from ft . to f t .
C A S I N G , B L A N K P I P E , A N D WELL SCREEN D A T A :

New S t e e l , Plas t i c , etc.
Dia. or Per)., S l o t t e d , etc. Setti
(in.) Used Screen Mfg., i f Commercial From

Gage
n g ( f t . ) Casting

To Screen

9 ) C E M E N T I N G D A T A [ R U L E 338.44(1)]
Cemented f rom 0.0 ft. to 35.0 ft. No. of sacks used

f t . t o f t . No. o f sacks used
Method used
Cemented by BENNY HINOJOSA
Distance t o s ept i c system f i e l d lines f t .
Method of venf i cat ion of above distance

1 0 ) S U R F A C E C O M P L E T I O N
[ j S p e c i f i e d S u r f a c e S l a b I n s t a l l e d [ R u l e 3 3 8 . 4 4 ( 2 ) ( A ) l
Q S p e c i f i e d Stee l Sle eve I n s t a l l e d [Rule 338 .44(3)(A)]
n P i t l e s s A d a p t e r Used [ R u l e 338.44(3)(b)]

XJ Approved Alternat ive Procedure Used [ R u l e 338.71]
1 1 ) W A T E R LEVEL: N / A

S t a t i c level f t . below land surface Date
Artesian f l o w gum. Date

1 2 ) P A C K E R S : N / A T y p e D e p t h

1 hereby cer t i fy that this well was d r i l l e d by me (or under my supervision) and that each and «0 of the statements herein are true to the best of my knowledge and b e l i e f . 1understand that f a i l u r e to complete items 1 thru 15 will result in the tog<s) being returned tor completion and resubmittal.
C O M P A N Y N A M E G E O P R O J E C T S I N T E R N A T I O N A L I N C . WELL D M J J S T S L I C E N S E N O . 3 1 2 7 M

(Type or p r i n t )
ADDRESS 88*1 C I R C L E DRIVE / AUSTM TX

(Sitreet or RFD) . ' r (City) (State)
( S i g n e d ) B E N N Y H M O J O S A . ^ I - ' V J S ^ tv-LXV^V^— ' ( S i g n e d )

78736
( Z i p )

(Licensed Wel Driller) ^> ff (Registered Driller Traree)
Ptoaee attach electric tog, chemical enarytb, and other pertinent Information, H available.

T N R C C - 0 1 9 9 (Rev. 09-01-93) TNRCC COPY



Sand oricjnal eoov bv cert i f ied mail to: T D L R . P.O. Box 12157, Aus t in . TX 78711 Pleas* use bladt ink.
Texas Water W a l l Driller* A d v f e c r y Council

ATTENTION OWNER: Confidentiality S t a t e Of T e x a s P.O. Box 12157
Pmtiega Notice on Revets* Side WELL REPORT Austin, Tx. 7J71 1

1 <00 103 9202 EXT. 9
1) OWNER US. ARMY CORPS OF ENGINEERS ADDRESS 819 TAYLOR S T R E E T FT. W O R T H TX 78102( N A M E ) (Stre e t o r R F C ) ( C i t y ) ( S l a t e ) ( Z i p )
2) ADDRESS OF WELL: FORMER GARY AR FORCE

County CALDWELL BASE ON HWY 21 SAMMARCOS TX 78617 STATE GRID t 67-02-7
(Stree t o r R F D ) ( C i t y ) ( S t a t e ) ( Z p )

3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): Q Monitor g] Environmental Soil Boring Q Domestic t)
B N e w W e l D Deepening Q Industrial Q Irrigat ion Q Injec t ion Q Put*: S u p p l y Q De-watering Q Tes twen
Q Reconditioning Q Plugging If Public S u p p l y wel, were plane subrnrJed to the TNRCC 7 Q Yes Q No

6) WELL LOG: SB-12 DIAMETER OF HOLE
Date Drilling Dia. (In.) From (tt.) To (H.)
S t a r t e d : 9/23 19 97 8 0.0 32.0
Comoleted: 9/23 19 97

F r o m ( l t - ) To((t.) Description and color of formation material
0.0 0.5 ASPHALT
0.5 11.0 SILTY CLAY, SOME GRAVEUSANDWnVIDEFTHQnEY/BROWN
11.0 18.0 SANDY CLAY TO CLAYEY SAND, VERY PALE BROWN
18.0 20.0 ' SANDY CLAYEY GRAVEL TO GRAVELLY SANDY CLAY
2 0 . 0 24.0 S I L T Y C L A Y , L I G H T G R E Y / G R E E N I S H
24.0 25.0 SANDY GRAVELLY CLAY. VERY PALE BROWN
25.0 32.0 CLAY TO SJLTY CLAY, LIGHT GREY

1 3 ) T Y P E P U M P : N / A
Turbine ' • Jet • : Submersible ' : Cylinder

' Other
Depth to pump bowls, cylinder, jet. etc., ______ tt.

1 4 ) W E L L T E S T S : N / A
T y p e test: [j Pump !""": Bailer £j J e t t e d Q Estimated
Yield: opm with tt. drawdown a f t e r hrs.

1 5 ) W A T E R Q U A L I T Y :
Did you knowingly penetrate any strata which contained undesirable
constituents?

i . Yes E2 No If yea. subrr* "REPORT OF UNDESIRABLE WATER*
T y p e of water? Depth of strata
Was a chemical analysis made? P Yes O No

7) DRILLING METHOD (Check): Q Driven
D Air Rotary [3 Mud Rotary Q Bored
D Air Hammer Q Cable Tool Q J e t t e d
B Other HSA

8) Borehole Comple t ion (Check): N/A Q Open Hole
Q Underreamed D Gravel Packed Q other

e

4
D S t r a i g h t Wall

If gravel packed give interval ... from ft. to ft .

C A S I N G , B L A N K PIPE, A N D WELL S C R E E N D A T A :
New S t e e l , Plast ic , e tc .

Dia. or Pert., S l o t t e d , etc. Setti
(in.) Used Screen Mfg., i f Commercial From

9 ) C E M E N T I N G D A T A [ R U L E 338.44(1)]
Cemented from 0 .0 f t . t o 32.0 It. No.

f t . t o f t . N o .

Gage
n g ( f t . ) Casting

To Screen

of sacks used
of sacks used

Method used
Cemented bv BENNY HINCUOSA
Distance to s ept i c system f i e l d lines ft .
Method of ver i f i ca t ion of above dis tance

1 0 ) S U R F A C E C O M P L E T I O N
._ S p e c i f i e d S u r f a c e S l a b I n s t a l l e d [ R u l e 338.44(2)(A)]
G S p e c i f i e d S t e e l Sleeve I n s t a l l e d [ R u l e 338.44(3)(A)]
__ PKIess A d a p t e r Used [ R u l e 338.44(3)(b)l
T: Approved Alternative Procedure Used [ R u l e 338.71]

1 1 ) W A T E R LEVEL: N / A
S t a t i c level ft. below land surface Date
Artesian f l o w gom. Date

1 2 ) P A C K E R S : N / A T y p e D e p t h

1 hereby cer t i fy that this wen was dri l l ed by me (or under my supervision) and that each and al of the statements herein are true to the best ol my Knowledge and be l i e f . 1
understand that failure to complete items 1 thru 15 win result in the tog(s) being returned for completion and resubmittal.
C O M P A N Y N A M E G E O P R O J E C T S I N T E R N A T I O N A L W C WELL D R I L L E R ' S L I C E N S E N O . 3127U

(Type or prim)
ADDRESS 8834 CIRCLE DRIVE . AUSTIN TX

( S t r j e t or RFD) j /• (City) (State)
( S i g n e d ) BENNY HMOJOSA ( £a*s^-*4?\A~A**1f)~*-~*~ ( S i g n e d )(Ucansed Wel Driller) (J ^ ff

Please attach electric tog, chemical analyst

78736
( Z i p )

(Registered Driller Trainee)
t, and other pertinent Information, M available.

T N R C C - 0 1 9 9 (Rev. 09-01-93) T N H C C C O P Y



I
Send onomal coov bv certified mall to: T D L R . P.O. Box 12157. AusHn. TX 78711 Pleas* use black irk.

Texas Water W e l l Drillers Advisory Council
ATTENTION OWNER: ConMenHality S t a t e Of 78X88 P.O. Box 12157
PrivOage Nodes on f l ewsrse Side WELL REPORT Aust in , Tx. 78711

1 800 803 9202 E X T . 9
1) O W N E R US. ARMY CORPS OF E N G I N E E R S ADDRESS 819 TAYLOR S T R E E T FT. W O R T H TX 78102( N A M E ) (Stre e t o r R F D ) ( C i t y ) ( S t a t e ) ( Z i p )
2) ADDRESS OF WELL: FORMER GARY An FORCE

County CALDWEU. BASE ON HWY 21 SAMMARCOS TX 78617 STATE GRID * 67-02-7
(Stree t o r R F D ) ( C i t y ) ( S t a t e ) ( Z i p )

3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): O Monitor (x] Environmental Soil Boring Q Domestic 5)
(x] New Wed D Deei>ening O Industrial D Irrigation Q I n j e c t i o n D P u b f c Supply Q De-watertng O TestweK
D Reconditioning Q P l u a j i n g H Pubfc S u p p l y wel. were plans submitted to the TNRCC 7 Q Yes Q No

6) WELL LOG: SB-13 DIAMETER OF HOLE
Date Drilling Ola. (to.) From (ft .) To (ft .)
Star t ed: 9 / 2 3 19 97 « 0.0 50.0
ComoMed: 9 / 2 3 19 97

F r o m ( f t . ) To(ft.) Description and color o< formation material
0.0 0.5 TOP SOL AND BASE MATERIALS
0.5 15.0 SILTYSANDY CLAY WTTH GRAVEL DECREASING W/ DEPTH
15.0 16.0 SILTYCLAY
16.0 17.Q SANDY CLAY TO CLAYEY SAND
17.0 50.0 SILTYCLAY TO CLAY TO SILTYCLAY

1 3 ) T Y P E P U M P : N / A
i T u r b i n e - J e t ' Submers ib le Q j Cylinder
- ' Other

D e p t h to oump bowls, cytindtir. j e t etc.. f t .
1 4 ) W E L L T E S T S : N / A

Type test: ~ Pump [j Bailer ~j J e t t e d [j Estimated
Yield: Qpm with ft. drawdown a f t e r • hrs.

1 5 ) W A T E R Q U A L I T Y :
Did you knowingly penetrate my strata which contained undesirable
constituents?

D Yes (H No If yes, sujrr* -REPORT OF UNDESIRABLE WATER-
T y p e of water? Depth of strata
Was a chemical analysis madeV Q Y« D No

7) DRILLING METHOD (Check): Q Driven
O Air Rotary Q Mud Rotary Q Bored
D Air Hammer Q Cable Tool Q J e t t e d
S Other HSA

•

8) Borehole Comple t i on (Check): N/A Q Open Hole O Straight Wall
O Undermanned Q Gravel Packed Q other

If gravel packed give interval ._ from ft. to ft.
C A S I N G . B L A N K P I P E , A N D WELL SCREEN D A T A :

New Steel . Plastic, etc.
Dia. or Pert.. S l o t t e d , etc. S e t t i n g
(in.) Used Screen Mfg., it Commercial From

9 ) C E M E N T I N G D A T A [ R U L E 338.44(1)]

Gaga
( f t . ) Casting

To Screen

Cemented from 0.0 f t . to S O . O ft . No. of sacks used
f t . t o f t . No. o f sacks used

Method used
Cemented by BENNY H1NOJOSA
Distance to septic system f i e l d lines f t .
Method of veri f i cat ion of above distance

1 0 ) S U R F A C E C O M P L E T I O N
""! S p e c i f i e d S u r f a c e S l a b I n s t a l l e d [Rule 338.44(2)(A)]
G S p e c i f i e d Steel Sleeve Ins ta l l ed [Rule 338.44<3)(A)1
D Pitle s s A d a p t e r Used [Rule 338.44(3)(b)]
J X J Approved Alternative Procedure Used [ R u l e 338.71]

1 1 ) W A T E R LEVEL: N / A
S t a t i c level ft. below land surface Date
Artesian f l o w opm. Date

1 2 ) P A C K E R S : N / A T y p e D e p t h

1 hereby cert i fy that this well was dr i l l ed by me (or under my supervision) and that each and all of the statements herein are true to the best of my knowledge and b e l i e f . 1understand that f a i l u r e to complete items 1 thru 15 win result in the l o g ( s ) being returned for completion and resubmlttal.
C O M P A N Y N A M E GEOPROJECTS I N T E R N A T I O N A L I N C . WELL D R I V E R ' S L I C E N S E N O . 3 1 2 7 M

(Type or print)
ADDRESS 8834 CIRCLE DRIVE ^ AUSTIN TX

(Street o r RFD) , I (Ci ty) (Sta t e)
( S i g n e d ) BENNY HMOJOSA c p^x^^U yt^ry<37-L-. — - ( S i g n e d )

78738
( Z i p )

(Licensed Wel Driller) 1) * ' (Registered Driller Trainee)
Pleas* attach electric tog, chemical analysis, and other pertinent Information, H avsOafcta.

T N R C O 0 1 9 9 (Rev. 09-01-93) T W C C C O P Y



Sand orioinal coov bv cert i f i ed mail to: TDLH. P.O. Box 12157. Aust in. TX 78711 Please us* black ink.
Texas Water W e l l DrIDera Advisory CouncP

ATTENTION O W N E R : Confidentiality S t a t e Of T O X B S P.O. Box 12157
Privilege Notice on Rivers* Side WELL REPORT Austin, Tx. 7871 1

1 800 803 9202 E X T . 9
1) O W N E R US. ARMY CORPS OF ENGINEERS ADDRESS 819 TAYLOR STREET FT. WORTH TX 76102( N A M E ) (Stre e t o r R F D ) ( C i t y ) ( S t a t e ) ( Z i p )
2) A D D R E S S OF WELL: FORMER GARY AJR FORCE

County CALDWEU. BASE ON HWY 21 SAMMARCOS TX 78617 STATE G R I D * 87-02-7(Street o r R F D ) ( C i t y ) ( S t a t e ) ( Z i p )
3) TYPE OF WORK (Cheek): 4) PROPOSED USE (Cheek): Q Monitor g] Environmental Soil Boring Q Domestic 5)

[XJ N e w W e l D Deepening Q Industrial Q Irrigation Q Inject ion Q Pubic S u p p l y Q De-watering Q TestweO
Q Reconditioning Q Plugging It Pubic S u p p l y wen, were plant submitted to the TNRCC ? D Yes Q No

6) WELL LOG; SB-14 DIAMETER OF HOLE
Date DrflBng Ola. (In.) From (ft.) To ( f t . )
S t a r t e d : 9 / 2 4 1» 97 « °-« 35.0
Completed: 9 / 2 4 19 97

From(fl) To(ft.) Description and color of formation material
0.0 0.5 SILTY CLAY, GRAVEL FILL MATERIAL
0.5 6.0 StLTY CLAY, VERY DARK BROWN
6.0 18.5 SILTY SANDY CLAY. SOME GRAVEL WITH DEPTH
18.5 24.0- SILTY CLAY. PALE BROWN
24.0 25.0 SILTY SANDY CLAY, TAN
25.0 26.0 SANDY CLAYEY GRAVEL
26.0 35.0 SILTY CLAY. PALE BROWN

1 3 ) T Y P E P U M P : N / A
Turbine ; Jet *~i Submersible ! Cylinder

• drier
Dec* to Dumo bowls, cylinder, let. etc.. It.

1 4 ) W E L L T E S T S : N / A
T y p e test G PuroP LJ Baitef D J««« d D Estimatod
Yield: Qpm with ft. drawdown a f t e r hrs.

1 5 ) W A T E R O U A L T T Y :
Did you knowingly penetrate any strata which contained undesirable
constituents?

n Yes gj No If yes, submit •REPORT OF UNDESIRABLE WATER*
Type ol water? Depth ol strata
Was a chemical analysis made? G Yes Q No

7) DRILLING METHOD (Cheek): Q Driven
Q Air Rotary Q Mud Rotary Q Bored
Q Ak Hammer Q Cable Tool D J e t t e d
d Other HSA

8) Borehole Comple t i on (Cheek): N/A Q Open Hole
D Underreamed Q Gravel Packed Q other

e

rl
D Straight W a l l

If gravel packed give interval ... from ft. to ft.
C A S I N G , B L A N K P I P E , A N D WELL S C R E E N D A T A :

New S t e e l , Plastic, etc.
Die. or Pert.. S l o t t e d , etc. Setti
(in.) Used Screen M f g . , i f Commercial From

9 ) C E M E N T I N G D A T A [ R U L E 338.44(1)]
Cemented f rom 0.0 f t . t o 35.0 ft . No.

f t . t o f t . N o .

Gage
n g ( f t . ) Casting

To Screen

of sacks used
of sacks used

Method used
Cemented by BEWYHNOJOSA
Distance to septic system f i e l d lines f t .
Method of verification of above distance

1 0 ) S U R F A C E C O M P L E T I O N
S p e c i f i e d S u r f a c e Slab Ins ta l l ed [Rule 338.44(2)(A)]

!_! S p e c i f i e d Steel Sleeve Instal led (Rule 338.44(3)(A)]
_ Pitless A d a p t e r Used [Rule 338.44(3)(b>]
[Xj Approved Alternat ive Procedure Used [ R u l e 338.71]

1 1 ) W A T E R L E V E L : N / A
S t a t i c level ft. below land surface Date
Artesian f l o w opm. Date

1 2 ) P A C K E R S : N / A T y p e Depth

I hereby cert i fy that this wed was drilled by me (or under my supervision) and that each and at of the statements herein are true to the best of my knowledge and be l i e f . 1
understand that fai lure to complete items 1 thru 15 win result In the l o g ( s ) being returned for completion and resubmittal.
COMPANY NAME GEOPROJECTS INTERNATIONAL WC. WELL DMLLEitS LICENSE NO. 3127M(Type or p r i n t )
ADDRESS 8834 C I R C L E DRIVE _ AUSTIN TX

(Street or RFD) i f (City) (State)>̂ / /( S i g n e d ) BENNY HWOJOSA f c j R i ^ - S S / * - •••̂ Oŝ  —— . ( S i g n e d )
(Licensed Wel Driller) ^/ X

Please attach electric leg. chemical analyst

78736
( Z i p )

(Registered Driller Trainee)

TNRCC-0199 (Rev. 09-01-93) TNRCC COPY



Sand orioinal eoov trv cer t i f l ed mail to: TDLR. P.O. Box 12157. Auit ln. TX 78711 Pleas» use black ink.
- " ' • • ' • • " ••-" Texaa Water W e l l Driller* Advisory Council
ATTENTION OWNER: ContidantiiOy . S t a t e Of T e X 8 S P.O. Bos 12157
Privilege Notice on Reverse Side WELL REPORT Aus t in , Tx. 78711

1 800 803 9202 EXT. 9
1) O W N E R U.S. ARMY CORPS OF ENGINEERS ADDRESS 819 TAYLOR STREET FT. WORTH TX 76102

( N A M E ) (Stre e t o r H F D ) ( C i t y ) ( S t a t e ) ( Z i p )
2) A D D R E S S OF WELL: FORMER GARY AB FORCE

County CALDWELL B A S E ON HWY 21 S A M U A R C O S TX 78617 STATE GRID • 67-02-7(Stree t o r H F D ) ( C i t y ) ( S t a t e ) ( Z i p )
3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): (x| Moni tor Q Environmental Soil Boring Q Domestic S)

[5] New Wen D Dee|)ening Q Industrial Q Irrigation D I n j e c t i o n Q P u b f c Supply D De-watering Q TestweD
D Reconditioning Q P l u o j i i g « Pubfc Supply wed. ware plans submitted to the TNRCC 7 Q Yea D No

6) WELL LOO: H W - 2 DIAMETER OF HOLE
Date Drilling Dia. (In.) From (ft .) To (ft .)
S t a r t e d : 9 / 2 4 19 97 8 0-0 <0-0
Comple t ed: 9 / 2 4 19 97

From(ft.) To(ft.) Description and color of fonnatlon malarial
0.0 1.5 SOLS AND BASE MATERIALS
1.5 6.0 SILTY CLAY, DARK GREY
6.0 10.0 SILTY, SANDY CLAY WITH GRAVEL. PALE BROWN TO WHITE
10.0 11.0 CLAYEY S WO. VERY PALE BROWN
11.0 18.5 SANDY CLAY. SOME GRAVEL VERY PALE BROWN
18.5 22.0 S I L T Y C L A Y W I T H GRAVEL SOME S A N D W H I T E -PALE BROWN
22.0 26.0 SANDY CLAY TURNS GRAVELLY, L T . G R E Y - P A L E BROWN
26.0 30.0 SILTY CLAY, VERY PALE BROWN

1 3 ) T Y P E P U M P : N / A
Turb ine : Jet '• Submersible i • Cylinder
Other

Deoth to oumo bowls, cvlindiir. let. etc.. It.
1 4 ) W E L L T E S T S : N / A

T y p e test: '~~- Pump ^J Bailer H J e t t e d [j Estimated
Yield: opm with ft. drawdown a f t e r hrs.

1 5 ) W A T E R Q U A L I T Y :
Did you knowingly penetrate liny strata which contained undesirable
consti tuents?

Yea '.XJ No » yea. aubml 'REPORT OF UNDESIRABLE WATER"
Type of water? Deoth of strata
Was a chemical analysis made? D Yes D No

7) DRILLING METHOD (Check): Q Driven
D Air Rotary Q Mud Rotary Q Bored
Q Air Hammer Q Cable Tool Q J e t t e d
B Other HSA

8) Borehole Complet ion (Check): Q Open Hole
D Underreamed [H Gravel Packed Q other

•

ri
D Straight Wall

If gravel packed give interval ... from 18.0 ft. to 30.0 ft.
C A S I N G , B L A N K P I P E , A N D WELL S C R E E N D A T A :

New S t e e l , Plastic, etc.
Dia. or Pert., S l o t t e d , etc. Setti
(in.) Used Screen Mfg.. if Commercial From
2.0 N SCH 40 PVC RISER 0.0
2.0 N SCH40PVCRISER 20.0

Gage
ng (f t .) Casting

To Screen
20.0
30.0 0.010

9 ) C E M E N T I N G D A T A ( R U L E 338.44(1)]
Cemented f rom 0.0 ft . to 15.5 ft. No. of sacks used
HOLE PLUG 15.5 ft. to 18.0 ft. No. of sacks used
Method used
Cemented by BENNY HNOJOSA
Distance to septic system f i e l d lines It .
Method of veri f i cat ion of above distance

1 0 ) S U R F A C E C O M P L E T I O N
• ' S p e c i f i e d S u r f a c e S l a b I n s t a l l e d ( R u l e 3 3 8 . 4 4 ( 2 ) ( A ) ]
G S p e c i f i e d Stee l Sleeve I n s t a l l e d [Rule 338.44(3)(A)J
Q Priless A d a p t e r Used [ R u l e 338.44(3)(b)|
lYl Approved Alternative Procedure Used [Rule 338.71]

1 1 ) W A T E R L E V E L : N / A
S t a t i c level ft. below land surface Date
Artesian f l o w gom. Date

1 2 ) P A C K E R S : N / A T y p e D e p t h

I hereby cer t i fy that this well was drilled by me (or under my supervision) and that each and aP of the statements herein are true to the best of my knowledge and b e l i e f . 1understand that faiure to complete Hems 1 thru 15 wil result In the l o g ( s ) being returned for completion and resubmittal.
COMPANY NAME G E O P R O J E C T S INTERNATIONAL INC. WELL DRILLERS LICENSE NO. 31 2711(Type or pr in t)

\
ADDRESS 8834 C I R C L E DRIVE . AUSTIN TX(Slreet or RFD) / / ' (City) (State)
( S i g n e d ) B E N N Y K M O J O S A ^fec<Z^>f-f A^\jf> — — — • ( S i g n e d )(Licensed Wel Driller) ' £/ /

PleaM attach electric log. chemical analysis
(Registered Driller Train

78736
( Z i p )

*•)
T N R C C - 0 1 9 9 (Rev. 09-01-93) TNRCC COPY



Send oriainal COPY by c er t i f i ed mail to: TDLR. P.O. Box 18157. Austfn.'TX 78711 Please use tlack nfc
Texas Watar W e l l Drillers Advhory Council

ATTENTION OWNER: Confidentiality S t a t e Of T e x a s P.O. Box 12157
•riviege Notice on Revarsa Side WELL REPORT Aust in , Tx. 78711

1 800 803 9202 EXT. 9
1) O W N E R (IS. ARMY CORPS OF ENGINEERS ADDRESS 819 TAYLOH S T R E E T FT. W O R T H TX 76102( N A M E ) ( S t r e e t o r R F D ) ( C i t y ) ( S t a t e ) ( Z i p )
2) ADDRESS OF WELL: FORMER GARY AJR FORCE

County CALDWELL B A S E ON HWY 21 S A M M A R C O S TX 78617 STATE GRID f 67-02-7(Street o r R F D ) ( C i t y ) ( S t a t e ) ( Z i p )
3) TYPE OF WORK (Check): 4) PROPOSED USE (Check): Q Monitor [H Environmental Soil Boring Q Domestic 5)

(xj N e w W e l O Deepening Q Industrial Q Irrigation D Injec t ion Q Pubf i c Supply Q De-watering Q Tes twe l l
Q Reconditioning pj Plugging « Pubfic S u p p l y weQ, were plans submitted to the TNRCC 7 Q Yes Q No

6) WELL LOG: SB-16 DIAMETER OF HOLE
Dste Drilling Dla. (In.) From (ft .) To (ft .)
S t a r t e d : 9 / 2 4 19 97 8 0.0 30.0
Comple t ed: 9 / 2 4 19 97

From(ft.) To(ft.) Description and color o< formation material
0.0 0.5 T O P S O t L
0 . 5 6 . 5 S I L T Y C L A Y W I T H S A N D
6.5 10.0 SILTY CLAYEY GRAVEL TO STTY GRAVELLY CLAY
10.0 18.5 SILTY SANDY CLAY. SOME GRAVEL AT DEPTH
18.5 20.0 CLAYEY GRAVELLY SAND TO CLAYEY SANDY GRAVEL
20.0 23.0 SOY SANDY CLAY, WITH G R A V E L , PALE BROWN
23.0 30.0 SILTY CLAY. PALE BROWN TO RUST

1 3 ) T Y P E P U M P : N / A
Turbine Jet : Submers ib le • ; Cylinder
Other

D e p t h to pump bowls, cylinder, je t . etc., ______ ft.
1 4 ) W E L L T E S T S : N / A

Type test P Pump P Bailer P J e t t e d [j Estimated
Yield: gpm with ft. drawdown a f t e r hra.

1 5 ) W A T E R Q U A L I T Y :
Did you knowingty penetrate any strata which contained undesirable
consti tuents?

Yes 3 No If yes, subn* •REPORT OF UNDESIRABLE WATER'
T y p e of water? Death of strata
Was a chemical analysis made? P Yes ^ No

7) DRILLING METHOD (Check): O Driven
n Air Rotary Q Mud Rotary Q Bored
n Air Hammer Q Cable Tool D o t t e d
LH Other HSA A

6) Borehole Complet ion (Check): N/A Q Open Hole Q Stra igh t Wan
D Underreamed Q Gravel Packed Q Other

If gravel packed give interval ... from n. to ft.
C A S I N G , B L A N K P I P E , A N D WELL S C R E E N D A T A :

New S t e e l , Plastic, etc.
Die. or Par!., Stoned , etc. Setting
(in.) Used Screen Mfg., i f Commercial From

9 ) C E M E N T I N G D A T A [ R U L E 338.44(1)]

Gage
( f t . ) Casting

To Screen

Cemented f rom 0.0 ft. to 30.0 ft. No. of sacks used
ft. to f t . No. o f sacks used

Method used
Cemented by BENNY HINOJOSA
Distance to septic system f ie ld lines f t .
Method of veri f i cat ion of above distance

1 0 ) S U R F A C E C O M P L E T I O N
_ S p e c i f i e d S u r f a c e Slab I n s t a l l e d ( R u l e 3 3 8 . 4 4 ( 2 ) ( A ) j
~ S p e c i f i e d Steel Sleeve Ins ta l l ed [Rule 338.44<3)(A)]
n PHIess A d a p t e r Used [Rule 338.44(3)(b)]
[Xj Approved Alternat ive Procedure Used [ R u l e 338.71

1 1 ) W A T E R LEVEL: N / A
S t a t i c level ft below land surface Date
Artesian f l o w gpm. Data

1 2 ) P A C K E R S : N / A T y p e D e p t h

I hereby c e r t i f y that this well was drilled by me (or under my supervision) and that each and all of the statements herein are true to the best of my knowledge and b e l i e f . I
understand that f s S u r e to complete items 1 thru 15 will result in the kxj(s) being returned for completion and resubmMal.
COUP ANY NAME GEOPROJECTS INTERNATIONAL OUC. WELL DRLLETO LICENSE NO. 3127M(Type or print)
ADDRESS 8834 C I R C L E DRIVE f AUSTIN TX

(Street o r H F D ) r t ( C i t y ) ( S t a t s )
( S i g n e d ) BEMKV HNOJOSA ^ -̂̂ -*^p4f>v^n ?v —— — —— — ( S i g n e d )

78736
( Z i p )

(Licensed Wel Drifter) ~ """ ),' P™^ (Registered Drtler Trainee)
Pleas* attach electric tog, chemical analysis, and other pertinent Information, If available.

T N R C C - 0 1 9 9 (Rev. 09-01-93) W C C C O P Y
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Attachment 15
S a m p l e Summary T a b l e s



S o i l S a m p l e T a b l e s - Risk-Based S i t e Assessment*

• C o m p i l e d from data gathered by T h o m p s o n P r o f e s s i o n a l G r o u p , Inc. , f r o m sampl e s c o l l e c t e d May 16,
1996 through July 17, 1996, and S e p t e m b e r 22-25, 1997.
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Phase 1 S o i l S a m p l e D e s c r i p t i o n s
LPST 108133

;.;Boring; ;|aLocation
BoringBoringBoring
BoringBoringBoring
BoringBoringBoring
BoringBoringBoring
BoringBoringBoringBoring
BoringBoringBoring
BoringBoringBoring
BoringBoringBoringBoring

11 >1
22
2
3
3
3
4
4
4
5
5
5
5
6
6
6
7
7
7
8
8
8
8

-A
* 22

t 26.5
35
17

21.5
30
17
22
30
16

18.5
30
14
17

20.5
30
17
20

3 0 f t .
17
22
30
5
17

20.5
30

B1-1022
B1-1026
B1-1035
B2-2117
B2-2121
B2-2130
B3-3217
B3-3222
B3-3230
B4-4316
B4-43.8
B4-4330
B5-5414
B5-5417
B5-5420
B5-5430
B6-6517
B6-6520
B6-6530
B7-7617
B7-7622
B7-7630
B8-8705
B8-8717
B8-8720
B7-8730

9605D61-01
9605D61-03
9605D61-02
9605D61-05
9605D61-06
9605D61-04
9605D61-08
9605D61-09
9605D61-07
9605D61-11
9605D61-12
9605D61-10
9605D61-15
9605D61-14
9605D61-16
9605D61-13
9605D61-18
9605D61-19
9605D61-17
9605952-03
9605952-01
9605952-02
9605952-07
9605952-05
9605952-06
9605952-04

; t ; | D e t e j ^ l f f T i meJIS a m p l e d S a m p l e d
5 / 1 4 / 9 6
5 / 1 4 / 9 6
5 / 1 4 / 9 6
5 / 1 5 / 9 6
5 / 1 5 / 9 6
5 / 1 5 / 9 6
5 / 1 5 / 9 6
5 / 1 5 / 9 6
5 / 1 5 / 9 6
5 / 1 5 / 9 6
5 / 1 5 / 9 6
5 / 1 5 / 9 6
5 / 1 6 / 9 6
5 / 1 6 / 9 6
5 / 1 6 / 9 6
5 / 1 6 / 9 6
5 / 1 6 / 9 6
5 / 1 6 / 9 6
5 / 1 6 / 9 6
5 / 1 6 / 9 6
5 / 1 6 / 9 6
5 / 1 6 / 9 6
5 / 1 7 / 9 6
5 / 1 6 / 9 6
5 / 1 6 / 9 6
5 / 1 6 / 9 6

10:58 AM
11:04 AM
11:20 AM
11:43 AM
9:15 AM

11:25 AM
3:34 PM
3:35 PM

11:25 AM
4:25 PM
2:50 PM
3:10 PM
8:55 AM

11:44 AM
9:1 5 AM10:55 AM
1:37 PM10:55 AM

10:45 AM
5:08 PM
2:33 PM
2:47 PM
8:45 AM
5:50 PM
4:30 PM
4:47 PM

1 Parameters^Analyzed ;'
B T E X ,
B T E X ,
B T E X ,
B T E X ,B T E X ,
B T E X ,
B T E X .
B T E X ,
B T E X ,
B T E X ,
B T E X ,
B T E X ,
B T E X ,B T E X ,
B T E X ,B T E X ,
B T E X ,
B T E X ,
B T E X ,
B T E X ,
B T E X ,
B T E X ,
B T E X ,
B T E X .
B T E X ,
B T E X ,

T P H ,
T P H ,
T P H ,
T P H ,
T P H ,
T P H ,
T P H ,
T P H ,
T P H ,
T P H ,
T P H ,
T P H ,
T P H ,
T P H ,
T P H ,
T P H .
T P H .
T P H .
T P H .
T P H ,
T P H ,
T P H .
T P H ,
T P H ,
T P H ,
T P H ,

P A H s
P A H s
P A H s
P A H s
P A H s
P A H s
P A H sP A H s
P A H s
P A H s
P A H sP A H s
P A H sP A H sP A H s
P A H s
P A H sP A H sP A H s
P A H s
P A H s
P A H s
P A H s
P A H s
P A H s
P A H s

P I DR e a d i n g
1041 ppm836 ppm
195

34.7
51.2
4.4
5.9
15.6
4.2

42.0
70.9
25.5
686

p p m
p p mp p mp p m

p p mp p mp p m
p p mp p mp p m
p p m1 437 ppm

124
49.1
178
382
42.8
31.0
68.7
23.6
150

p p mp p m
p p mp p mp p m
p p mp p mp p m
p p m

75 ppm
52 ppm9 ppm



Phase 2 Soi l S a m p l e D e s c r i p t i o n s
LPST 108133

Boring? Locat ion
Boring 10Boring 1 0
Boring 1 1
Boring 1 1
Boring 12Boring 12
Boring 13Boring 13Boring 1 3
Boring 14Boring 14Boring 1 4
Boring 1 5Boring 15
Boring 15 ^
Boring 16Boring 1 6

D e p t h !
( f t . B G S )

20
35
10
35
20
30
34

34 ( D u p . )
48
22

22 ( D u p . )
34

V^ 24

^ 28
20
28

SB10-20
SB10-35
S B 1 1 - 1 0
S B 1 1 - 3 5
SB12-20
SB12-30
SB13-34
SB13-56
SB13-48
SB14-22SB14-24
SB14-34
SB15-22
SB15-24
SB15-28
SB16-20
SB16-28

31153.01
31153.02
31175.01
31153.03
31175.02
31175.03
31175.04
31175.05
31175.06
31189.06
31189.07
31179.08
31189.02
31189.01
31189.03
31189.05
31189.04

S a m p l e d
9/22/97
9 / 2 2 / 9 7
9 / 2 3 / 9 7
9/22/97
9 / 2 3 / 9 7
9/23/97
9 / 2 3 / 9 7
9/23/97
9 / 2 3 / 9 7
9 / 2 4 / 9 7
9 / 2 4 / 9 7
9 / 2 4 / 9 7
9 / 2 4 / 9 7
9/24/97
9/24/97
9/24/97
9 / 2 4 / 9 7

S a r h p i e d i
4:35 PM
1:37 PM

11:55 AM
3:20 PM
4:23 PM
4:25 PM
3:20 PM
3:25 PM
2:45 PM
4:15 PM
4:15 PM
3:15 PM
8:45 AM
8:55 AM

10:05 AM
2:55 PM

1 2 : 2 0 P M

^ParametersA n a l y z e d
B T E X , T P H
B T E X , T P H
B T E X , T P H
B T E X , T P H
B T E X , T P H
B T E X , T P H
B T E X . T P H
B T E X , T P H
B T E X , T P H
B T E X , T P H
B T E X , T P H
B T E X , T P H
B T E X , T P H
B T E X , T P H
B T E X , T P H
B T E X , T P H
B T E X , T P H

P I DR e a d i n g
757 ppm657 ppm
138 ppm
66 ppm
O p p mO p p m

580 ppm580 ppm
52.5 ppm
12.3 ppm
12.3 ppm0.3 ppm

228 ppm6.5 ppm



Phase 1 Ground W a t e r S a m p l e D e s c r i p t i o n s
L P S T 1 0 8 1 3 3

M o n i t o r i n gW e l l
M W 1
MW 1
M W 1
M W 1
M W 1
M W 1
M W 1
M W 1
M W 1
M W 1
M W 1

F i e l dID#
G1-1234
G 1-3234
G1-4234
G 1-5234
G1-7234
G1-8234

MW-1-7471
MW-1-7472
MW-1-7473
MW1-7480
MW1-7481

LabI D #
9605D61-20
9605D61-21
9605D61-22
9605D61-23
9605D61-24
9605D61-25
9605F42-01
9605F42-02
9605F42-03
9607861-01
9607861-02

DateS a m o l e d
5 / 1 6 / 9 6
5 / 1 6 / 9 6
5 / 1 6 / 9 6
5 / 1 6 / 9 6
5 / 1 6 / 9 6
5 / 1 6 / 9 6
5/30/96
5 / 3 0 / 9 6
5/30/96
7 / 1 7 / 9 6
7 / 1 7 / 9 6

T i m eS a m o l e d
11:05 AM
3:15 PM

11 :25 AM
1 1 : 1 0 A M
3:20 PM

1 1 :25 AM
1:13 PM
1:15 PM
1:18 PM
2:30 PM
3:00 PM

. . , , : v : ; Other \.x:- V4: ^:KF:. O- ;>iotes!^ :^$lti£
I n i t a l W e l l S a m p l eRinsate BlankRinsate BlankI n i t a l W e l l S a m p l eRinsate BlankRinsate BlankW e l l S a m p l eD u p l i c a t e of 7471W e l l S a m p l eBlankW e l l S a m p l e

A!^SI
B T E X
BTEX
B T E X

T P H
T P H
T P H

B T E X
B T E X
P A H s

T D S
T D S

Phase 2 Ground W a t e r S a m p l e D e s c r i p t i o n s
LPST 108133

M o n i t o r i n g F i e l dW e l l I D #
M W 2
M W 2
M W 2
M W 2

MW2-25
MW2-30

TB-1
MW2-35

Lab
I D #

31204.03
31204.04
31204.01
31204.02

Date T i m eS a m p l e d S a m p l e d
9 / 2 5 / 9 7
9 / 2 5 / 9 7
9 / 2 5 / 9 7
9 / 2 5 / 9 7

2:04 PM
2:05 PM
2:06 PM
2:06 PM

OtherN o t e s
W e l l S a m p l eD u p l i c a t e of MW2-25

T r i p BlankE q u i p m e n t Blank

Parametersi i l i i t r A h a i y z e ' d / l i ^
B T E X , T P H , P A H , T D S
B T E X , T P H , P A H , T D S

B T E X
B T E X , T P H , P A H , T D S



S O I L & G R O U N D W A T E R S A M P L I N G A N A L Y T I C A L R E S U L T S
F o r m e r Gary Air Forc e Base

L P S T # 1 0 8 1 3 3Compound
BTEX

Benzene
T o l u e n e
Ethylbenzene
T o t a l X y l e n e
T o t a l B T E X

T P H
P A H

N a p h t h a l e n e
A c e n a p h t h y l e n e
A c e n a p h t h e n e
F l u o r e n e
Phenanthrene
Anthracene
F l u o r a n t h e n e
Pyrene
Chrysene
Benzo a anthracene
Benzo b f l u o r a n t h e n e
3enzo k f l u o r a n t h e n e
Benzo a pyrene
Dibenzo a,h anthracene
3enzo g,h,i p e ry l ene
ndeno 1 ,2,3-cd pyrene

S o i l S a m p l e s
B1-1022 B1-1035 B1-1026

( p g / k g ) [ p g / k g ] [ p g / k g ]
< 1 39 300
<1 <5 <50

2 180 1700
6 77 1750
8 296 3750

[ m g / k g ] [ m g / k g ] [ m g / k g ]
17 34 270

[ p g / k g ] [ u g / k g ] [ p g / k g ]
<60 32 900
<30 <1.5 <150

<100 <5 <500
<112 <5.6 <560
<104 <5.2 <520
<90 < 4.5 <450
<76 < 3.8 <380
<70 < 3.5 <350
<54 < 2.7 <270
<54 < 2.7 <270
<44 < 2.2 <220
<48 < 2.4 <240
<22 <1.1 <110
<48 <2.4 <240
<70 < 3.5 <350
<52 <2.6 <260

S o i l Boring N o . 1 / G r o u n d W a t e r M o n i t o r i n g W e l l N o . 1 C a l d w e l l C o u n t y , T e x a s
G r o u n d w a t e r S a m p l e s

G1-1234 Rinsate Rinsate G1-5234 Rinsate Rinsate MW-1-7471 D u p l i c a t e MW-1-7473
[ p g / L ] [ p g / L ] [ p g / L ] [ p g / L ] [ p g / L ]
1500 <1 <1 1000 1100

8 < 1 < 1 9 7
170 <1 <1 110 110
<5 <1 1 <5 <5

1678 <1 1 1 1 1 9 1217
[ m g / L ] [ m g / L ] [ m g / L ]

7 <0.5 <0.5

170
<10
<20
<40
<40
<20
<20
<20
<16
<16
<12
<14
<6
<14
<20
<16



S O I L & G R O U N D W A T E R S A M P L I N G A N A L Y T I C A L R E S U L T S
F o r m e r Gary Air Forc e Base

L P S T # 1 0 8 1 3 3
C o m p o u n d

BTEX
Benzene
T o l u e n e
Ethylbenzene
T o t a l X y l e n e
T o t a l B T E X

T P H
P A H

N a p h t h a l e n e
A o e n a p h t h y l e n e
A c e n a p h t h e n e
F l u o r e n e
Phenanthr ene
Anthracene
F l u o r a n t h e n e
Pyrene
Chrysene
Benzo a anthracene
Benzo b f l u o r a n t h e n e
Benzo k f l u o r a n t h e n e
Benzo a pyrene
Dibenzo a.h anthracene
Benzo g.h.l perylene
I n d e n o 1 ,2,3-cd pyrene

S o i l S a m p l e s
82-2130 B2-2117 B2-2121

[ p g / k g ] I p g / k g l
<1 2
<1 2
<1 4
<1 3
<1 11

[ m g / k g ] [ m g / k g ]
13 32

f o g / k g ] [ p g / k g ]
<3 <3

<1.5 <1.5
<5 <5

<5.6 <5.6
< 5.2 < 5.2
<4.5 <4.5
< 3.8 < 3.8
< 3.5 < 3.5
<2.7 <2.7
< 2.7 < 2.7
<2.2 <2.2
<2.4 <2.4
<1.1 <1.1
<2.4 <2.4
< 3.5 < 3.5
< 2.6 < 2.6

I p g / k g ]
<1
<1
<1
<1
<1

[ m g / k g ]
<10

[ p g / k g l
<3

<1.5
<5

<5.6
<5.2
<4.5
<3.8
<3.5
<2.7
<2.7
<2.2
<2.4
<1.1
<2.4
<3.5
<2.6

boii boring No. 2 I C a i d w e l l C o u n t y , T e x a sI
Groundwat er S a m p l e s



S O I L & G R O U N D W A T E R S A M P L I N G A N A L Y T I C A L R E S U L T S
F o r m e r Gary Air Force Base

L P S T # 1 0 8 1 3 3C o m p o u n d
B T E X

Benzene
T o l u e n e
Ethylbenzene
T o t a l X y l e n e
Total BTEX

T P H
P A H

N a p h t h a l e n e
A c e n a p h t h y l e n e
A c e n a p h t h e n e
F l u o r e n e
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Cnrysene
Benzo a anthracene
Benzo b f l u o r a n t h e n e
Benzo k f l u o r a n t h e n e
Benzo a pyrene
Dibenzo a,h anthracene
Benzo g.h.i perylene
I n d e n a 1 ,2,3-cd pyrene

S o i l S a m p l e s
B3-3230 B3-3217 B3-3222

[ p g / k g ) I v i g / k g ] [ p g / k g ]
<1 <1 <1
<M <f <1
<1 <1 2
< 1 < 1 NO
<1 <1 2

l m g / k g ] [ m g / k g ] I r n g / k g ]
[ p g / k g ] [ p g / k g ] [ p g / k g ]

<3 <15 < 15
•0.5 <7.5 <7.5
<5 <25 <25

<5.6 <28.0 <28.0
<5.2 <26.0 <26.0
<4.5 <22.5 <22.5
<3.8 <19.0 <19.0
<3.5 <17.5 <17.5
<2.7 <13.5 <13.5
<2.7 <13.5 <13.5
< 2.2 < 11 .0 < 1 1 .0
<2.4 <12.0 <12.0
<1.1 <5.5 <5.5
<2.4 <12.0 <12.0
<3.5 <17.5 <17.5
<2.6 <13.0 <13.0

Soi l Boring No. 3 C a l d w e l l C o u n t y , Texa s
Groundwater S a m p l e s

<



S O I L & G R O U N D W A T E R S A M P L I N G A N A L Y T I C A L R E S U L T S
F o r m e r Gary Air Forc e Base

L P S T # 1 0 8 1 3 3C o m p o u n d
B T E X

Benzene
T o l u e n e
Ethylbenzene
Total Xylene
Total BTEX

T P H
P A H

N a p h t h a l e n e
A c e n a p h t h y l e n e
A c e n a p h t h e n e
F l u o r e n e
Phenanthrene
Anthracene
F l u o r a n t h e n e
Pyrene
Chrysene
Benzo a anthracene
Benzo b (luoranthene
Benzo k (luoranthene
Benzo a pyrene
Dibenzo a,h anthracene
Benzo g,h,i perylene
I n d e n o 1 ,2,3-cd pyrene

S o i l S a m p l e s
B4-4330 B4-4316 B4^»318

[ u g / k g ] [ u g / k g ] l u g / k g ]
<1 <1 <5
<1 <1 <5
<1 <1 110
2 <1 135
2 < 1 245

[ m g / k g ] [ m g / k g ] |mg/kg]
<10 12 (150}

[ u g / k g ] [ u g / k g ] [ u g / k g ]
<15 <3 <60
<7.5 <1.5 <30
<25 <5 <100

<28.0 <5.6 <112
<26.0 <52 <104
<22.5 <4.5 <90
<19.0 <3.8 <76
<17.5 <3.5 <70
<13.5 <2.7 120
<13.5 <2.7 <54
<11.0 <2.2 <44
<12.0 <2.4 <48
<5.5 <1.1 <22

<12.0 <2.4 <48
<17.5 <3.5 <70
<13.0 <2.6 <52

S o i l Boring N o . 4 C a l d w e l l C o u n t y , T e x a s
Groundwat e r S a m p l e s



S O I L & G R O U N D W A T E R S A M P L I N G A N A L Y T I C A L R E S U L T S
F o r m e r Gary Air F o r c e Base

L P S T # 1 0 8 1 3 3Compound
BTEX

Benzene
T o l u e n e
Ethylb enzene
T o t a l X y l e n e
Total BTEX

T P H
P A H

N a p h t h a l e n e
Acenaphthyt ene
Acenaphthene
Ruorene
Phenanthrene
Anthracene
F l u o r a n t h e n e
Pyrene
Cnrysene
Benzo a anthracene
Benzo b f l u o r a n t h e n e
Benzo k f luoranthene
Benzo a pyrene
Dibenzo a,h anthracene
J e n z o g.h.i perylene

I n d e n o 1 ,2,3-cd pyrene

S o i l S a m p l e s
B5-5430 B5-5417 B5-5414 B5-5420

[ u g / k g ] [ u g A g ] [ u g / k g ] [ u g / k g ]
18 630 67 10
19 1700 660 <10
5 11000 580 160

25 20200 2100 1880
67 33530 3407 2050

[ m g / k g j [ m g / k g ] [ m g / k g ] [ m g / k g ]
<10 4300 62 610

[ u g / k g ] [ u g / k g ] [ u g / k g ] [ u g / k g ]
<15 2000 <300 1700
<7.5 <30 <150 <30
<25 <100 <SOO <100

<28.0 <112 <560 <112
<26.0 <104 1900 <104
<22.5 <SO 480 <90
<19.0 <76 2200 <76
<17.5 <70 1300 <70
<13.5 74 590 <S4
<13.5 <54 780 <S4
<11.0 <44 500 <44
<12.0 <48 <240 <48
<5.5 <22 <110 <22

<12.0 <48 <240 <48
<17.5 <70 <350 <70
<13.0 <52 <260 <S2

S o i l Boring N o . 5 C a l d w e l l County, T e x a s
Groundwat er S a m p l e s



S O I L & G R O U N D W A T E R S A M P L I N G A N A L Y T I C A L R E S U L T S
F o r m e r Gary Air F o r c e Base

L P S T # 1 0 8 1 3 3
C o m p o u n d

BTEX
Benzene
T o l u e n e
Ethylbenzene
T o t a l X y l e n e
T o t a l BTEX

T P H

P A H
N a p h t h a l e n e
A c e n a p h t h y l e n e
A c e n a p h t h e n e
F l u o r e n e
Phenanthrene
Anthracene
F l u o r a n t h e n e
Pyrene
Ctirysene
Benzo a anthracene
Benzo b f luoranthene
Benzo k f l u o r a n t h e n e
Benzo a pyrene
Dibenzo a,h anthracene
Benzo g,h, l perylene
I n d e n o 1 ,2,3-cd pyrene

S o i l S a m p l e s
B6-6530 B6-6517 B6-6520

[ p g / k g ] f o g / k g ] f o g / k g ]
15 <10 60
<5 <10 <50
<5 14 2500
<5 41 2630
15 55 5190

( m g / k g ] [ m g / k g ] [ m g / k g ]
15 190 6300

[ p g / k g ] [ M g / k g ) f o g / k g ]
4 <150 2100

<1.5 <75 <375
<5 <250 <1250

<5.6 <280 <1400
<5.2 <260 <1300
<4.5 <225 <1125
<3.8 <190 <950
<3.5 <175 <875
<2.7 <135 <675
<2.7 <135 <675
<2.2 <110 <550
<2.4 <120 <600
<1.1 <55 <275
<2.4 <120 <600
<3.5 <175 <875
<2.6 <130 <650

S o i l Boring N o . 6 C a l d w e l l C o u n t y , T e x a s
G r o u n d w a t e r S a m p l e s



S O I L & G R O U N D W A T E R S A M P L I N G A N A L Y T I C A L R E S U L T S
F o r m e r Gary Air Forc e Base

L P S T # 1 0 8 1 3 3
C o m p o u n d

B T E X
Benzene
T o l u e n e
Ethylbenzene
T o t a l X y l e n e
T o t a l BTEX

T P H
P A H

N a p h t h a l e n e
A c e n a p h t h y l e n e
A o e n a p h t h e n e
Fluorene
Phenanthrene
Anthracene
F l u o r a n t h e n e
Pyrene
Chrysene
Benzo a anthracene
3enzo b f l u o r a n t h e n e
Benzo k f l u o r a n t h e n e
Benzo a pyrene
Dibenzo a,h anthracene
Benzo g,h, i perylene
I n d e n o 1 ,2,3-cd pyrene

S o i l S a m p l e s
B7-7622 87-7630 B7-7617

[ p g / k g ] [ p g / k g ] f o g / k g ]
<10 <1 <1
24 < 1 < 1
190 <1 3
230 < 1 8
444 < 1 11

( m g / k g ) [ m g / k g ] [ m g / k g ]
330 <10 <10

[ u g / k g ] [ p g / k g ] f o g / k g ]
<3 <3 <3

<1.5 <1.5 <1.5
<5 <5 <5

< 5.6 < 5.6 < 5.6
< 5.2 < 5.2 < 5.2
<4.5 <4.5 <4.5
< 3.8 < 3.8 < 3.8
<3.5 <3.5 <3.5
<2.7 <2.7 <2.7
< 2.7 < 2.7 < 2.7
<2.2 <2.2 <2.2
< 2.4 < 2.4 < 2.4
<1.1 <1.1 <1.1
<2.4 <2.4 <2.4

10 <3.5 <3.5
< 2.6 < 2.6 < 2.6

S o i l Boring N o . 7 C a l d w e l l C o u n t y , T e x a s
Groundwat er S a m p l e s



S O I L & G R O U N D W A T E R S A M P L I N G A N A L Y T I C A L R E S U L T S
Former Gary Air Force Base

L P S T # 1 0 8 1 3 3Compound
BTEX

Benzene
Toluene
Ethyl benzene
T o t a l X y l e n e
Total BTEX

T P H
PAH

N a p h t h a l e n e
A c e n a p h t h y l e n e
Acenaphthene
F l u o r e n e
Phenanthrene
Anthracene
F l u o r a n t h e n e
Pyrene
Chrysene
Benzo a anthracene
Benzo b f l u o r a n t h e n e
Benzo k f l u o r a n t h e n e
Benzo a pyrene
Dibenzo a,h anthracene
Benzo g.h.i p e ry l ene
I n d e n o 1 ,2.3-cd pyrene

S o i l S a m p l e s
B8-3730 B8-8717 B8-8720 B8-8705

[ u g / k g ] [ u g / k g ] [ u g / k g ) [ p g / k g ]
<1 <10 <200 <5
32 <10 790 <5
2 <10 44000 <5
3 <10 25000 <5

37 <10 69790 <5
t m g / k g ] [ m g / k g ] [ m g / k g ] [ m g / k g ]

<10 130 1800 46
[ u s / k g ] l u g f c g ] [ p g / k g ] [ p g / k g ]
<15 <30 6200 <3000
<7.5 <15 <750 <1500
<25 <50 <2500 <5000

<28.0 <56 <2800 <5600
<26.0 <52 <2600 <5200
<22.5 <45 <2250 <4500

27 <38 <1900 <3800
24 <35 <1750 3600

<13.5 <27 <1350 <2700
<13.5 <27 «1350 <2700
<11.0 <22 <1100 5900
<12.0 <24 <1200 3100
<5.5 <11 <550 <1100

<12.0 <24 <1200 <2400
<17.5 <35 <1750 3500
<13.0 <26 <1300 <2600

Soil Boring No. 8 C a l d w e l l County, Texas
G r o u n d w a t e r S a m p l e s



S O I L & G R O U N D W A T E R S A M P L I N G A N A L Y T I C A L R E S U L T S
F o r m e r Gary Air F o r c e Base

L P S T # 1 0 8 1 3 3
Compound

B T E X
Benzene
T o l u e n e
Ethyl benzene
Total X y l e n e
Total BTEX

T P H
P A H

N a p h t h a l e n e
A c e n a p h t h y l e n e
Acenaphthene
Fluor ene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Chrysene
Benzo a anthracene
Benzo b f l u o r a n t h e n e
Benzo k f l u o r a n t h e n e
Benzo a pyrene
Dibenzo a.h anthracene
Benzo g.h.i perylene
I n d e n o 1 ,2.3-cd pyrene

S g i l S a m p l e s
SB10-20 S B J t t a J f )

[ u g / k g ] | y g / K g ]
189 1 .3U
517 0.65 J

1540 1.3 U
1300 1 . 1 7 J

N R N R
[ m g / k g ] [ m g / k g )

1920 13 U
[ u g / k g ] [ u g / k g ]

NA NA
N A N A
N A N A
NA NA
N A N A
N A N A
NA NA
N A N A
N A N A
N A N A
N A N A
N A N A
N A N A
N A N A
N A N A
N A N A

Soi l Boring No. 10 C a l d w e l l C o u n t y , T e x a s
G r o u n d w a t e r S a m p l e s

U * U n d e r POL, J = E s t i m a t e d V a l u e . U n d e r POL. NR = Not Reported. NA = Not A n a l y z e d .



S O I L & G R O U N D W A T E R S A M P L I N G A N A L Y T I C A L R E S U L T S
F o r m e r Gary Air F o r c e Base

LPSTff i 05 133
Compound

BTEX
Benzene
T o l u e n e
Ett iyfbenzene
T o t a l X y l e n e
Total BTEX

T P H
P A H

Naphthalene
A c e n a p h t h y l e n e
Acenaph th ene
Fluorene
Phenanthrene
Anthracene
Ruoranthene
Pyrene
Chrysene
Benzo a anthracene
Benzo b f l u o r a n t h e n e
Benzo k f l u o r a n t h e n e
Benzo a pyrene
Dibenzo a.h anthracene
Benzo g.h.i perylene
I n d e n o 1 ,2.3-cd pyrene

S o i l S a m p l e s
SB11-35 S B 1 1 - 1 0

[ p g / k g ] [ p g / k g ]
1.28 U 1.2 U
1.28 U 1.2 U
1.28U 1.2U
1.15 J 1.2 U

N R N R
[ m g / k g ] [ m g / k g ]
12.8 U 1 1 . 9 U
[ u g / k g ] l p g / k g ]

NA NA
N A N A
N A N A
NA NA
NA NA
NA NA
N A N A
NA NA
N A N A
N A N A
N A N A
N A N A
NA NA
N A N A
NA NA
N A N A

Soil Boring No. 1 1 C a l d w e l l County, T e x a s
Groundwat er S a m p l e s

U » U n d e r PQL. J = Est imated V a l u e . U n d e r POL. NR = Not Reported. NA = Not A n a l y z e d .



S O I L & G R O U N D W A T E R S A M P L I N G A N A L Y T I C A L R E S U L T S
F o r m e r Gary Air F o r c e Base

L P S T # 1 0 8 1 3 3
Compound

BTEX
Benzene
T o l u e n e
Ethylbenzene
T o t a l X y l e n e
T o t a l BTEX

T P H
P A H

N a p h t h a l e n e
A c e n a p h t h y l e n e
Acenaph thene
F l u o r e n e
Phenanthrene
Anthracene
F l u o r a n t h e n e
Pyrene
Chrysene
Benzo a anthracene
Benzo b f l u o r a n t h e n e
Benzo k f l u o r a n t h e n e
Benzo a pyrene
Dibenzo a.h anthracene
3enzo g.h.i perylene

I n d e n o 1 ,2.3-cd pyrene

S o i l S a m p l e s
SB12-20 SB12-30

f o g / k g ] [ p g f c g l
1.1 U 1.4
1.1 U 1.2 U
1.1 U 1.4
1.1 U 0.72 J

N R N R
[ m g / k g ] [ m g / k g ]
1 1 . 5 U 1 2 U
i M S f c g l f o g / k g ]

NA NA
N A N A
N A N A
N A N A
N A N A
N A N A
N A N A
N A N A
N A N A

•NA NA
N A N A
NA NA
N A N A
N A N A
N A N A
N A N A

S o i l Boring N o . 1 2 C a l d w e l l County, T e x a s
G r o u n d w a t e r S a m p l e s

U - U n d e r POL. J = Es t imat ed Value . Under POL. NR = Not Repor t ed , NA = Not A n a l y z e d .



S O I L & G R O U N D W A T E R S A M P L I N G A N A L Y T I C A L R E S U L T S
F o r m e r Gary Air Force Base

L P S T # 1 0 8 1 3 3
Compound

BTEX
Benzene
T o l u e n e
Ethyl benzene
T o t a l X y l e n e
Total BTEX

T P H
P A H

N a p h t h a l e n e
A c e n a p h t h y l e n e
Acenaphthene
Ruorene
Phenanthrene
Anthracene
Ruoranthene
Pyrene
Chrysene
Benzo a anthracene
Benzo b f l u o r a n t h e n e
Benzo k f l u o r a n t h e n e
Benzo a pyrene
Dibenzo a.h anthracene
Benzo g.h.i p ery l ene
I n d e n o 1 ,2.3-cd pyrene

S o i l S a m p l e s
SB13-56 SB13-48 SB13-34

[ u g / k g l [ u g / k g l f t i g / k g ]
1.3 U 0.75 J 1.2 U
1.3 U 3 1.2 U
1.3 U 2.7 1.2 U
1.3U 7 1.2U

N R N R N R
[ m g / k g ] [ m g / k g ] [ m g / k g ]

13.4 12.4 U 12.1 U
l u g / k g ] [ u g / k g ) [ u g / k g ]

NA MA NA
MA NA NA
N A N A N A
NA NA NA
NA NA NA
NA NA NA
NA NA NA
N A N A N A
NA NA NA
N A N A N A
N A N A N A
NA NA NA
N A N A N A
N A N A N A '
NA NA NA
N A N A N A

Soil Boring No. 13 C a l d w e l l County, T e x a s
Groundwat er S a m p l e s

U = U n d e r POL, J = Es t imat ed V a l u e , U n d e r POL. NR = Not Reported. NA = Not A n a l y z e d .



S O I L & G R O U N D W A T E R S A M P L I N G A N A L Y T I C A L R E S U L T S
F o r m e r Gary Air Forc e Base

L P S T # 1 0 8 1 3 3Compound
B T E X '

Benzene
T o l u e n e
Ethylbenzene
T o t a l X y t e n e
T o t a l B T E X

T P H
P A H

N a p h t h a l e n e
A c e n a p h t h y l e n e
A c e n a p h t h e n e
F l u o r e n e
Phenanthrene
Anthracene
Ruoranthene
Pyrene
Chrysene
Benzo a anthracene
Benzo b f l u o r a n t h e n e
Benzo k f l u o r a n t h e n e
3enzo a pyrene
Dibenzo a.h anthracene
Benzo g.h.i perylene
I n d e n o 1 ,2.3-cd pyrene

S o i l S a m p l e s
SB14-22 SB14-34 SB14-24

( u g / k g ] f o g / k g ] [ p g / k g ]
1.26 U 1.2 U 1.28 U
1.26 U 1.2 U 1.28 U
1.26 U 1.2 U 1.28 U
1.26 U 1.2 U 1.28 U

N R N R N R
( m g / k g ] ( m g / k g ] [ m g / k g ]

163 23.6 171
f o g / k g ] [ p g / k g ] [ u g / k g |

NA NA NA
N A N A N A
NA NA NA
N A N A N A
NA NA NA
N A N A N A
NA NA NA
N A N A N A
N A N A N A
N A N A N A
NA NA NA
N A N A N A
N A N A N A
N A N A N A
N A N A N A
N A N A N A

Soil Boring No. 14 C a l d w e l l County, T e x a s
Groundwat er S a m p l e s

U - U n d e r POL, J - E s t imat ed V a l u e . U n d e r POL. NR = Not Reported. NA = Not A n a l y z e d .
• BTEX analyzed by laboratory out s ide of recommended hold time.



S O I L & G R O U N D W A T E R S A M P L I N G A N A L Y T I C A L R E S U L T S
F o r m e r Gary Air Forc e Base

1 r»f*T Ji 4 A O 4 O OL.r o i tr • viu i owCompound
B T E X *

Benzene
Toluene
Ethylbenzene
Total X y l e n e
Total BTEX

T P H
PAH

N a p h t h a l e n e
Acenaphthyl ene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Chrysene
Benzo a anthracene
Benzo b f l u o r a n t h e n e
Benzo k f l u o r a n t h e n e
Benzo a pyrene
Dibenzo a,h anthracene
Benzo g.h.i perylene
I n d e n o 1 ,2,3-cd pyrene

S o i l S a m p l e s
SB15-24 SB15-22 SB15-28

[ u g / k g j [ u g / k g ] [ p g ^ g ]
11.3* 1.24 U 1.33 U
52.1 • 0.8 J 1.33U
26.2* 1.24U 1.33U
21.8* 1.24 U 1.33 U

N R N R N R
[mg/kg] [mg/kg] [mg/kg]

1240 31 16.6
[ u g / k g ] l u g / k g ] f o g / k g ]

N A N A N A
N A N A N A
N A N A N A
N A N A N A
NA NA NA
N A N A N A
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
N A N A N A
NA NA NA
NA NA NA
N A N A N A
N A N A N A

Soil Boring No. 1 5 / G r o u n d w a t e r M o n i t o r i n g Wel l #2 C a l d w e l l County , T e x a s
Groundwat er S a m p l e s

MW2-25 MW2-30 Trip Blank Eq. Blank
[ u g / 1 ] l p g / 1 ] [ u g f l ] [ u g / l ]
1100 850 1 U 1 U
30 J 25 U 1 U 1 U
50 U 25 U 1 U 1 U
50 U 25 U 1 U 1 U

N R N R N R N R
|mg/L] [ m g / L ] [ u g / L ] [ u g / L ]

203 287 NA 10
[ u g / L ] [ u g / L ] [ u g / L ] [ u g / L ]
3670 90 U NA 90 U
85 U 85 U NA 85 U
90 U 90 U NA 90 U
39.4 10.5U NA 10.5U
20 U 20 U NA 20 U
0.5 U 0.5 U NA 0.5 U "
9.5 U 9.5 U NA 9.5 U

13.5 U 13.5 U NA 13.5 U
7.5 U 7.5 U NA 7.5 U

0.65 U 0.65 U NA 0.65 U
0.9 U 0.9 U NA 0.9 U

0.85 U 0.85 U NA 0.85 U
1 . 1 5 U 1 . 1 5 U N A 1 . 1 5 U
4.35 U 4.35 U NA NA
3.6 U 3.6 U NA 3.6 U
3.6 U 3.6 U NA 3.6 U

U = Under POL, J = Estimated V a l u e , Under PQL. NR = Not Reported, NA =
* BTEX analyzed by laboratory outside of recommended hold time.

N o t A n a l y z e d .



S O I L & G R O U N D W A T E R S A M P L I N G A N A L Y T I C A L R E S U L T S
F o r m e r Gary Air F o r c e Base

L P S T # 1 0 8 1 3 3Compound
B T E X *

Benzene
T o l u e n e
Ethylbenzene
T o t a l X y l e n e
T o t a l B T E X

T P H
P A H

N a p h t h a l e n e
A c e n a p h t h y l e n e
A c e n a p h t h e n e
F l u o r e n e
Phenanthrene
Anthracene
Ruoranthene
Pyrene
Chrysene
Benzo a anthracene
Benzo b f l u o r a n t h e n e
Benzo k f l u o r a n t h e n e
Benzo a pyrene
Dibenzo a.h anthracene
3enzo g.h.i p eryl ene

I n d e n o 1 ,2.3-cd pyrene

S o i l S a m p l e s
SB16-28 SB 16-20

| pg/xg] (pg^al
1.32 U 140 U
1.32 U 317
1.32U 965
1.32U 1200

N R N R
[ m g / k g ] [ m g / k g ]

27.6 1450
[ u g / k g ] l p g / k g ]

N A N A
N A N A
N A N A
N A N A
NA NA
N A N A
N A N A
NA NA
N A N A
N A N A
NA NA
N A N A
N A N A
NA NA
N A N A
N A N A

Soil Boring No. 1 6 C a l d w e l l C o u n t y , T e x a s
G r o u n d w a t e r S a m p l e s

U = Under POL. J = Es t imated Value. Under POL. NH = Not Reported. NA = Not A n a l y z e d .
* BTEX analyzed by laboratory out s ide of recommended hold time.

!=k-O^V-̂
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I Attachment 16

Summary T a b l e s of Gauging Data

I
I
I
I
I
I
I
I



G r o u n d w a t e r G a u g i n g Data f o r L P S T 108133
W e l l

M W 1M W 1M W 1
M W 1M W 1
M W 2
M W 2M W 1M W 1
M W 2
M W 2
M W 1

Date

5 / 1 5 / 9 6
5 / 1 6 / 9 6
5 / 1 6 / 9 6
5 / 3 0 / 9 6
9/24/97
9 / 2 5 / 9 7

1 1 / 1 2 / 9 7
1 1 / 1 2 / 9 7
1 1 / 1 2 / 9 7
1 1 / 1 2 / 9 7

1 2 / 1 / 9 7
1 2 / 1 / 9 7

T i m e

14:1010:0013:59
10:1813:00
10:569:50
10:00
13:3913:5612:01
12:26

T o t a lD e p t h
36.47
36.53
36.53
36.55
36.24
29.97
29.97
36.24
36.24
29.97
29.97
36.24

D e p t h toW a t e r
27.70
27.73
27.74
27.85
27.78
22.22
24.33
27.66
27.19
24.31
24.35
27.10

D e p t h toProduct
N AN A
N A
N A

27.09
N A
N A

27.16
27.18

N A
N A

27.01

ProductT h i c k n e s s
N A
N A
N AN A

0.69
N A
N A

0.60
0.01

N A
N A

0.09

C a s i n gElevat ion
576.1 1
576.1 1
576.11
576.11
576.1 1
572.49
572.49
576.11
576.11
572.49
572.49
576.11

W a t e rE l e v a t i o n
548.41
548.38
548.37
548.26
548.33
550.27
548.16
548.45
548.92
548.18
548.14
549.01



Attachment 17
Analytical Report Data



A n a l y t i c a l Report Data - Risk-Based S i t e Assessment*

• C o m p i l e d f r om data gathered by T h o m p s o n P r o f e s s i o n a l G r o u p , Inc . , f r om s a m p l e s c o l l e c t e d May 16 ,
1996 through July 17, 1996, and S e p t e m b e r 22-25, 1997.



I
IIII

III

S O U T H W E S T L A B O R A T O R YOF OKLAHOMA, INC.
N o v e m b e r 14, 1991

M r . J a s o n M i l l e rT H O M P S O N P R O F E S S I O N A L G R O U P , I N C .6 1 1 0 C l a r k s o n LaneH o u s t o n , TX 77055

P r o j e c t : F O R M E R G A R Y A F BS W L O # : 31204.01-31204.04

Dear M r . M i l l e r :

E n c l o s e d , p l e a s e f i n d t h e a n a l y t i c a l r e s u l t s a n d d i s k e t t e d e l i v e r a b l e f o r your s a m p l e sreceived in our l a b o r a t o r y on S e p t e m b e r 27, 1997, for the above c a p t i o n e d p r o j e c t .
If, in your review, you s h o u l d have any q u e s t i o n s or require a d d i t i o n a l i n f o r m a t i o n ,p l e a s e do not he s i ta t e to c a l l .

S i n c e r e l y ,

I
I
I
I
I
I

M i k e B u t l e rProjec t O f f i c e r
M B / c r l
Enclo sure s

1700 WEST ALBANY . BROKEN ARROW, OK 74012-1421 • OFFICE (918) 251-2858 • FAX (918) 251-2599



SOUTHWEST LABORATORY OF O K L A H O M A
C A S E N A R R A T I V E

November 13.1997

C L I E N T : T P G I N CE P I S O D E ( S ) : 31204
FRACTION : PAHS A M P L E ( S ) : M W 2 - 3 5 , M W 2 - 2 5 , M W 2 - 3 0

T h i s case consis ted of 3 water sample s for PAH analysis. Thes a m p l e s , blanks and spikes were extracted and analyzed according toEPA p r o t o c o l , S W - 8 4 6 / method 8310.

V a r i a b l e programmable UV de t e c t o r and a F l u o r e s c e n c e d e t e c t o rwere used for this method whereby the d e t e c t o r s were connected in aseries and one d e t e c t o r was used for c o n f i r m a t i o n of another d e t e c t o r .Compounds which are within 40 % D between the two de t e c t or s arerepor t ed as c o n f i r m e d compounds. All the s a m p l e s were d i l u t e d by af a c t o r of two prior to analys i s in order to be the same cons i s t ency asthe mobile phase .
"P" f l a g s were used when the a p p r o p r i a t e compound with s u f f i c i e n t••.sponse exceeded 40% d e v i a t i o n / p o s s i b l y due to i n t e r f e r e n c e between

a a a n t i t a t i o n and c o n f i r m a t i o n d e t e c t o r s .
The f i r s t f i v e e l u t ed compounds have good UV absorbance butsomewhat poor f l u o r e s c e n t absorbance. The remainder of the c ompoundshave good f l u o r e s c e n t r e sponse and somewhat good UV absorbance.
T h r o u g h o u t the p a c k a g e the UV d e t e c t o r has been d i s t i n g u i s h e d bythree i.e. 2 A H 1 0 2 4 and the f l u o r e s c e n c e d e t e c t o r has beend i s t i n g u i s h e d by 4 A H 1 0 2 4 .
T h e f i r s t f i v e compounds i n c l u d i n g t h e surrogate 2 - F l u o r o b i p h e n y lare repor t ed f r o m the UV d e t e c t o r . The remaining of the a n a l y t e s arereported f r o m th e f l u o r e s c e n c e d e t e c t o r .

C A S E S U M M A R Y :

N a p h t h a l e n e was d e t e c t e d above the linear ca l ibra t ion range inthe sampl e M W 2 - 2 5 . S i n c e the s ampl e required 10X d i l u t i o n / theremainder of the s a m p l e s were i n a d v e r t e n t l y d i l u t e d by a f a c t o r of10X. T h e r f o r e / all of the s a m p l e s are r epor t ed based on 10X d i l u t i o nDilut ion.



I
Due to low recovery of both surrogates in the sample M W 2 - 3 0 , the[ a m p l e has been re-extracted which the data for the re-extractedi p l e wi l l be reported at a la t er date . In the same s a m p l e ,p h t h a l e n e was de t ec t ed above the PQL. However, the analyte was notj n f i r m e d in the f l u o r e s c e n c e d e t e c t or .
I n t h e sampl e M W 2 - 3 5 , T e r p h e n y l ( f l u o r e s c e n c e d e t e c t or s u r r o g a t e )was out of the QC l imit s . H o w e v e r , the other surrogate 2-•luorob iphenyl(UV detec tor surrogate) was within the QC l imit s .

• We use the f o l l o w i n g f l a g s where appropr ia t e . "J" - indicate s a•pianti tated result which is below the quanti tat ion l imi t , but abovethe d e t e c t i on l imit and has been c on f i rmed by the second column. "E"-j .nd i ca t e s an out of range value, i.e., a peak that is o f f - s c a l e or out•>f the l inear ca l ibra t ion range of the de t e c tor . The value reported^.s not to be used. The sample must be d i lu t ed and re-run. "D" -ind i ca t e s a value derived f r o m a secondary d i l u t i o n . "U" - indi ca t e st he compound that is unde t e c t ed above the guant i ta t i on l imi t . "X" -ndicates a comment which is explained in the case narrative. "P"f l a g ind i ca t e s the; compound exceeded 40 % devia t ion between the UV andhe f l u o r e s c e n c e d e t e c t or s .I



Page / of /
XTX T h o m p s o n Prof e s s i ona l Group , Inc. A n a l y s i s Request and Chain of Cus tody Record

p ^ T j T j 6 l l O C l a r k s o n L a n e Former Gary A i r Force Base, L P S T # 108133
\Z">V/ H o u s t o n , T e x a s 77055 - . C a l d w e l l County, T e x a s

—̂ "̂  (713)956-4100

S f c t h B o p r a g / G r o u n d Water Monitoring W e l l N
Project Number. <$tf~7—o f

0. £, / \
TPG Contact: *-^fass>i MtJ&&s~

S a m p l e I n f o r m a t i o n

S a m p l e ID
MVJ ' Z. "3^~

Date
Taken

?-3<T-*?7

T i m e
Taken

3_:ot,F>

Sampler'Signature: / . .
1 //(-^ (

^^i^^^———*^^^r^ (•

S a m p l e T y p e
( S o i l , W a s t e ,

Groundwater)
firtCfsiatAOFif

Grab
S a m p l e
^

Comp

( S i g n a t u r e s ^^ S C_̂ ^

R e l i i l q u i s h e d by:
( S i g n a t u r e )

S a m p l e r Remark:

Seal Number

N u m b e r of
Containers

6"
Preservative

/ $ € ? / -

Date: *7~~2^s "~?7
T i m e : f /:#£>/?
Date:
Time:

i
S h i p p i n g Agency:F e d E x UPS Lone Star Other

Phone Number: f?/ -3) &£& — *&7'K>£>
Analytical Parameters Requested

06
JOK

•̂

X 0

PQ oo
•̂

1
X )
CO

^

0
COoo
JO

p-
•"

Received by:
( S i g n a t u r p ) ^ _ ^^, v

Received by.
( S i g n a t u r e )

Laboralon' Receipt:
( S i g n a t u r e ) 1

CaboraAry Remarks:

Remarks

Date .̂̂ /*. &fi I n t a c t ?

Date: Intac t?
Time:
DaterC)-^.?-*?"? Intac t?

of ,doc o?'



Page
/"TX T h o m p s o n P r o f e s s i o n a l G r o u p , Inc. A n a l y s i s Request and Chain of C u s t o d y Record
p^T5>n 61 10 Clarkson Lane Former Gary Air Force Base, LPST # 108133
\r*\/ H o u s t o n , T e x a s 77055 • C a l d w e l l County, Texa s

— — ( 7 1 3 ) 9 5 6 - 4 1 0 0
w\nv.tlu>mpson-rrp.com

S<Stt^B«rmg/Ground Water Monitor i i ig Wei i N
Project Number <f<f~?~ &/

0. ^ZL /
TPG Contactk^-j^*^^^ /f^C^S/^—

S a m p l e I n f o r m a t i o n

S a m p l e ID
MV/Z. ~ /2^3*

/ /M/ 2- ~~^3fo

Date
Taken

V-J&V?n

? a m p l c f \ S i g n a t u r c : f ^—

/*̂ %*-C^ {/•'^

T i m e
Taken

tf'-O'/P
tJV&T*

^/%£*&Z"'

S a m p l e T y p e
( S o i l , W a s t e ,

Groundwater)
tirasn/id*-

,>

Grab
S a m p l e
^
^

Comp

( S i g n a t u r e ) ) f^S ,̂ $̂

R e X j x f u i s h e d by:
(9f|nature)

N u m b e r of
Containers

£
g~

Preservative
//CL-
//(LL-

Dale: 'J-2^-^77

Date:
Time:

S a m p l e r Remarks: f

Seal Number S h i p p i n g Agency: ^
F e d E x UPS Lone S t a r Other

Phone Number: ^7/3) <?$£*• ~ ^-/O&
A n a l y t i c a f P a r a m e t e r s Requested

oo

f f i
^̂

I sCQ oo
^
^

i
•-H

ê
^

o
COÎ̂

Received by:
( S i g n a t u r e ) .̂

Received by.
( S i g n a t u r e )

Laboratory Receipt:( S i g n a t u t t ) /

"Laborjrtory Remarks:

Remarks

^to\K.^-2£~f "7 Intac t?
Time:
Date: Intac t?
Time:
Date: <?-2?-c?7 I n t a c t ?
Time:^ ^

D:\PROJECTS\88TOi\DOOChain o f C u s t o d y . d o c



T h o m p s o n P r o f e s s i o n a l G r o u p , I n c .
6 l l O C l a r k s o n L a n e

H o u s t o n , T e x a s 77055
( 7 1 3 ) 9 5 6 - 4 1 0 0

vfww.tliompsnn -yrn.com

_________________Page.______
A n a l y s i s Request and Chain of C u s t o d y Record

Former Gary Air Force Base, LPST # 108133
C a l d w e l l County, T e x a s

Seil-BoriRg/Ground W a t e r Monitor! ne W e l l No. ^,
Project Number: &P7-&/ |TPG Contac t: -^J^trn /%&&s~

S a m p l e I n f o r m a t i o n

S a m p l e ID
"773-;

Date
Taken

<?-&>~<?7

T i m e
Taken

<?•*(,?

Sam&CT Si jraatmc: f /^ f

Affiligiion: '— 5 ^^ * S /

S a m p l e T y p e
( S o i l , Waste ,

G r o u n d w a t e r )
Lu»*^

Grab
S a m p l e
^

C o m p

f f e l i n q h J s h e d by. * f /)
( S i g n a W r r t / / /^

ReHnquished by
( S i g n a t u r e )

N u m b e r of
Conta iner s
3

Preservative
rlc-1—

Date: ^-^•-^/'
Time: / / . # ? / /
Date:
Time:

S a m p l e r Remarks: j f*CE''f* ^i'rt- <_ jt. j •f-/V'<<^ •w>- ^-*-i»*'**"tar M ,» ^ i^^/o-f^O C o » ' > - | ~ ^

Seal N u m b e r ^^, rShtpptJwAgency v'Fed Ex ) UPS Lone S t a r Other

Phone Number: f-ps 3^) ^^ - ̂ e>o
A n a l y t i c a l Parameters Requested

oo

X
CQ oo
L^

o
•— «

'

o
oo

OH

Received by:
(Signature)^^^
Received by.( S i g n a t u r e )

Laboratory Rece ip t:( S i g n a t u r e ) I

Remarks
^<Ao.4>Aj «*b̂ -

Date: 4-2£-&-7 Intact?
Time:
Date: Intac t?
Time:
Date: <\ -? "7 J?? I n t a c t ?
Time: Cj |<^

l a b o c a ' t o r y Remarks:

of



I
• — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — I

S A M P L E L O G - I N S H E E T
l - . h N . m e - SOUTHWEST LABORATORY OF OKLAHOMA . p . f f B / o f /

. } . - . i ^n y f P,i n ,N. m , > . K I M W I L L I S O N / S A R A H H O D S O N i n p . m n . t e . Gf'&l-ty'f
(,...,„., Brfc,r.,....v ^TirxIL l.i\9cfoGA->.

•Sample Del ivery

R E M A R K S :
• l . C u s t o d y S e a l ( s ) ^e j cnf l l A b s e n t *
' E H c U B r o k c n

X""̂3. C h a i n - o f - C u s t o d y ( Presem^Absent*

•

Records — —
4. T r a f f i c Reports or P r e s e n i / X j j s e r u ^ )

Packing Li s t
• A i r b i l l L j j b J J ^ t l c k e r

•| 5 A l r b m No: ~ J > g ^ ^ U 3 O , < f c l C ( | ^

7 . S a m p l e T a g s P r t s e n i ( A b s e n t )

•
S a m p l e T a g L U t c ^ J o l L i s t c t f
Number s on C l S l F o f -C u s t o d y

I S . S a m p l e C o n d i t i o n : ( f n U c l / B r o k c n V
f ^ r t r l n r

1 9. Doet in fonnal i oa oncu s tody records, t r a f f i c
report s , and sample ^-^
t a g s agree? Q f e s / N o *

• in I>a1* F r c r l v f d i t I r i h ^ o l s L ' ^L'

• S a m p l e T r a n i f e r

•
1 """" "^fef" ^"KiW — * _ c S k d / 1

EPA
S A M P L E

~~R-I
KIAJ3-3S
fr\u)3--35
mu)l--~?n
\\

\\

C O R R E S P O N D I N G
S A M P L E

T A G

\
\
\
\

A S S I G N E D
LAB

3}20<-l.0l
.02
.03

V .DC/

\
\
\
\\

R E M A R K S :C O N D I T I O NOF SAMPLES H I P M E N T , E T C .

o^-f*^ ^

\
\
\
\
\— -vH

I
• Contact SMO and attach record of resolution
Received B y : — — — — — — — — — — — — — —
Date -_______.———.——

Logbook No:Logbook P a g e
FORM DC- 1



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
T O O \ V e « A l b a n y • l i r o k c n A r r o w . Oklahoma ~ i ( ) l 2 • O l f k c t ' M K ) J i l - 2 S S M • F a x ( 9 1 8 ) 251-2VW

S O U T H W E S T L A B O R A T O R Y O F O K L A H O M A , I H C .
' i

M E T H O D O L O G Y
SM — S t a n d a r d M e t h o d s , L7th Edi t i on , 1989EPA - #EPA600/4-79-020, March 1983SW =• EPA M e t h o d o l o g y , " # S W 8 4 6 » , 3rd E d i t i o n ,J u l y , 1992

GENERAL Q U A L I F I E R F L A G S
B — A & a l y t e is d e t e c t ed in blank as well as s a m p l e .j — E s t i m a t e d value: concentration is be low limit ofquantitationT: — Trace Amount.U — Not detected above quantitation limit> — Concentration greater than value reportedEl — Compound exceeds calibration rangeD — S a m p l e d i lu t i on run or surrogates d i l u t e d out"sample run at secondary d i lu t i onE — Hot quant i f iab l e due to matrix interference*- — Surrogate out s ide of QC limits on both originaland re-analysis

T E S T S P E C I F I C F O O T N O T E S
TPH 8015
1_ — A n a l y s i s shows mi sce l laneous peak s which cannot bei d e n t i f i e d as any s p e c i f i c pat t ern. Respon s e f a c t o r-for nearest e lu t ing hydrocarbon standard was used tocalculate concentration. Numbers indicate theapproximate carbon chain l ength .2. — Pattern is s i m i l a r to, but not ident i cal to s tandard.3 — May be a weathered gasoline.

1_ — Detected as Diphenylamine2_ — Coe lu t e on GC Column
S E M I V O L A T I L E S

j_ — ZrMethyl Phenol2: — Compounds Co-elute ( 3 £ 4 - M e t h y l p h e n o l )3 __ Combina t i on of O,M, & P Cresol s



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y

T H O M P S O N P R O F E S S I O N A L GROUP

§ 10 CLARKSON L A N E
U S T O N , T X 77055
t n : J A S O N M I L L E R

E # : 31204.01
LE #: T B - 1
LE M A T R I X : W A T E R

P R O J E C T : FORMER GARY AFG
• O C A T I O N :BETHOD REFERENCE: sw $020

•TEX
R E S U L T S REPORT I N u g / 1

• A R A M E T E R

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 2 5 1 - 2 8 5 8
R E P O R T : 31204.01
D A T E : 1 1 / 1 4 / 9 7

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

D E P T H FROM
D E P T H TO
DATE S A M P L E D
D A T E R E C E I V E D
D A T E P R E P A R E D
D A T E A N A L Y Z E D
D I L U T I O N F A C T O R :

0.00
0.00

0 9 / 2 5 / 9 7
0 9 / 2 7 / 9 7
1 0 / 0 1 / 9 7

1.00

R E S U L T S * * P A R A M E T E R R E S U L T S * *
B E N Z E N E

•tOLUENE
1
1

U E T H Y L B E N Z E N E
U X Y L E N E ( T O T A L )

1
1

U
U

I
I
I
I
I
I
I
I
I
I

Q A / Q C S U R R O G A T E R E C O V E R I E S
B R O M O F L U O R O B E N Z E N E ( 7 1 - 1 2 7 ) 8 5 %

R E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y

T H O M P S O N P R O F E S S I O N A L GROUP
6110 C L A R K S O N L A N E
H O U S T O N , T X 77055
A t t n : J A S O N M I L L E R
S W L O # : 31204.02
S A M P L E # : M W 2 - 3 5
S A M P L E M A T R I X : W A T E R
P R O J E C T : FORMER GARY AFG
L O C A T I O N :
M E T H O D R E F E R E N C E : S W 8020

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 251-2858
R E P O R T : 31204.02
D A T E : 1 1 / 1 4 / 9 7

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

D E P T H FROM
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D
D A T E PREPARED
D A T E A N A L Y Z E D
D I L U T I O N F A C T O R :

0.00
0.00

0 9 / 2 5 / 9 7
0 9 / 2 7 / 9 7
0 9 / 3 0 / 9 7

1.00

B T E X
R E S U L T S REPORT I N u g / 1
P A R A M E T E R R E S U L T S * * P A R A M E T E R R E S U L T S * *
B E N Z E N E
T O L U E N E

1
1

U E T H Y L B E N Z E N E
U X Y L E N E ( T O T A L )

U
U

Q A / Q C S U R R O G A T E R E C O V E R I E S
B R O M O F L U O R O B E N Z E N E ( 7 1 - 1 2 7 ) 92%

I E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y

T H O M P S O N P R O F E S S I O N A L GROUP

§ 10 C L A R K S O N L A N E
U S T O N , T X 77055
t n : J A S O N M I L L E R

# : 31204.02
1PLE #: M W 2 - 3 5• I P L E M A T R I X : W A T E RPROJECT : FORMER GARY AFG• D C A T I O N :

M I S C E L L A N E O U S
P A R A M E T E R

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 2 5 1 - 2 8 5 8 • F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9
R E P O R T : 31204 .02
D A T E : 1 1 / 1 4 / 9 7

D E P T H FROM
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D

0.00
0.00

0 9 / 2 5 / 9 7
0 9 / 2 7 / 9 7

R E S U L T S * *
DATE D A T E R E F E R E N C E

U N I T S P R E P A R E D A N A L Y Z E D M E T H O D

I
I
I
I
I
I
I
I
I
I
I
I

•TAL P E T R O L E U M H Y D R O C A R B O N S 10
DS 10

m g / 1 1 0 / 2 4 / 9 7 1 0 / 2 4 / 9 7 E P A 418.1
U m g / 1 / / 1 0 / 1 3 / 9 7 EPA 160.1

R E S U L T S REPORTED T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



T H O M P S O N P R O F E S S I O N A L GROUP
6110 CLARKSON L A N E
H O U S T O N , T X 77055
A t t n : J A S O N - M I L L E R
S W L O # : 31204.02
S A M P L E # : M W 2 - 3 5
S A M P L E M A T R I X : W A T E R
P R O J E C T : FORMER GARY AFG
L O C A T I O N :
M E T H O D R E F E R E N C E : S W 8 4 6 - 8 3 1 0

S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y • Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 251-2858 • F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

R E P O R T : 31204.02
D A T E : 1 1 / 1 4 / 9 7

D E P T H FROM
D E P T H TO
D A T E S A M P L E D
D A T E R E C E I V E D
D A T E PREPARED
D A T E A N A L Y Z E D
D I L U T I O N F A C T O R :

0.00
0.00

0 9 / 2 5 / 9 7
0 9 / 2 7 / 9 7
0 9 / 2 9 / 9 7
1 0 / 2 3 / 9 7

10.00

P O L Y N U C L E A R A R O M A T I C H Y D R O C A R B O N S
R E S U L T S REPORT I N u g / 1
P A R A M E T E R R E S U L T S * * P A R A M E T E R R E S U L T S * *
N A P H T H A L E N E
A C E N A P H T H Y L E N E
A C E N A P H T H E N E
F L U O R E N E
P H E N A N T H R E N E

' T H R A C E N E
J O R A N T H E N E

* / R E N E

90
85
90
10.5
20
0.5
9.5
13.5

U
U
U
U
U
U
U
U

BENZO ( A ) A N T H R A C E N E
C H R Y S E N E
B E N Z O ( B ) F L U O R A N T H E N E
B E N Z O ( K ) F L U O R A N T H E N E
B E N Z O ( A ) P Y R E N E
B E N Z O ( G , H , I ) P E R Y L E N E
INDENO ( 1 , 2 , 3 - C D ) P Y R E N E

0
7
0
0
1
3
3

.65

.5

.9

.85

.15

.6

.6

U
U
U
U
U
U
U

2 - F L U O R O B I P H E N Y L
Q A / Q C S U R R O G A T E R E C O V E R I E S

( 2 0 - 1 3 1 ) 4 3 % P - T E R P H E N Y L ( 4 3 - 1 3 9 ) 2 9 % *

R E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y <

T H O M P S O N P R O F E S S I O N A L GROUP

§ 10 CLARKSON L A N E
U S T O N , T X 77055
t n : J A S O N M I L L E R

•fLO # : 31204.03
P I M P L E # : M W 2 - 2 5
S A M P L E M A T R I X : W A T E R

X O J E C T : FORMER GARY AFG
5 C A T I O N :
3 T H O D R E F E R E N C E : S W 8 4 6 - 8 3 1 0

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 251-2858 • F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9
R E P O R T : 31204.03
D A T E : 1 1 / 1 4 / 9 7

I

D E P T H FROM
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D
D A T E PREPARED
D A T E A N A L Y Z E D
D I L U T I O N F A C T O R :

0.00
0.00

0 9 / 2 5 / 9 7
0 9 / 2 7 / 9 7
0 9 / 2 9 / 9 7
1 0 / 2 4 / 9 7

10.00

L Y N U C L E A R A R O M A T I C H Y D R O C A R B O N S
R E S U L T S REPORT I N u g / 1

• A R A M E T E R R E S U L T S * * P A R A M E T E R R E S U L T S * *
N A P H T H A L E N E 3670 P B E N Z O ( A ) A N T H R A C E N E

I C E N A P H T H Y L E N E 8 5 U C H R Y S E N E
C E N A P H T H E N E 9 0 U B E N Z O ( B ) F L U O R A N T H E N E

F L U O R E N E 3 9 . 4 B E N Z O ( K ) FLUORANTHENE
f H E N A N T H R E N E 2 0 U B E N Z O ( A ) P Y R E N E

T H R A C E N E 0 . 5 U D I B E N Z ( A , H ) A N T H R A C E N E
r O R A N T H E N E 9 . 5 U B E N Z O ( G , H , I ) P E R Y L E N E

t i R E N E 13.5 U I N D E N O d , 2 , 3 - C D ) P Y R E N E

1
1
1
1
1

I Q A / Q C S U R R O G A T E R E C O V E R I E S
2 - F L U O R O B I P H E N Y L ( 2 0 - 1 3 1 ) 0 % I P - T E R P H E N Y L

1
• j R E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S

1

0.65 U
7.5 U
0.9 U
0.85 U
1.15 U
4.35 U
3.6 U
3.6 U

( 4 3 - 1 3 9 ) 101%

I



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y

T H O M P S O N P R O F E S S I O N A L GROUP
6110 C L A R K S O N L A N E
H O U S T O N , T X 77055
A t t n : J A S O N M I L L E R
S W L O # : 31204.03
S A M P L E # : M W 2 - 2 5
S A M P L E M A T R I X : W A T E R
P R O J E C T : FORMER GARY AFG
L O C A T I O N :
M E T H O D R E F E R E N C E : S W 8020

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 251-2858
R E P O R T : 31204.03
D A T E : 1 1 / 1 4 / 9 7

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

D E P T H FROM
D E P T H TO
D A T E S A M P L E D
D A T E R E C E I V E D
D A T E PREPARED
D A T E A N A L Y Z E D
D I L U T I O N F A C T O R :

0.00
0.00

0 9 / 2 5 / 9 7
0 9 / 2 7 / 9 7
0 9 / 3 0 / 9 7

50.00

B T E X
R E S U L T S REPORT I N u g / 1
P A R A M E T E R R E S U L T S * * P A R A M E T E R R E S U L T S * *
B E N Z E N E
T O L U E N E

1100
30

E T H Y L B E N Z E N E
X Y L E N E ( T O T A L )

50
50

U
U

Q A / Q C S U R R O G A T E R E C O V E R I E S
B R O M O F L U O R O B E N Z E N E ( 7 1 - 1 2 7 ) 93%

R E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
T H O M P S O N P R O F E S S I O N A L GROUPt l O C L A R K S O N L A N E

U S T O N , T X 77055
t n : J A S O N M I L L E R

1700 W e s t A l b a n y • Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 2 5 1 - 2 8 5 8
R E P O R T : 31204.03
D A T E : 1 1 / 1 4 / 9 7

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

sTLO # : 31204.03
4PLE #: M W 2 - 2 51 P L E M A T R I X : W A T E RPROJECT : FORMER GARY AFG• D C A T I O N :

M I S C E L L A N E O U S
P A R A M E T E R

D E P T H F R O M
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D

0.00
0.00

0 9 / 2 5 / 9 7
0 9 / 2 7 / 9 7

R E S U L T S * *
D A T E D A T E R E F E R E N C E

U N I T S P R E P A R E D A N A L Y Z E D M E T H O D

I
I
I
I
I
I
I
I
I
1
I
I

I T A L P E T R O L E U M H Y D R O C A R B O N S 2 0 3
S 137

t n g / 1 1 0 / 2 4 / 9 7 1 0 / 2 4 / 9 7 E P A 418.1
m g / 1 / / 1 0 / 0 2 / 9 7 EPA 160.1

1 E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y «

T H O M P S O N P R O F E S S I O N A L GROUP
6110 C L A R K S O N L A N E
H O U S T O N , T X 77055
A t t n : J A S O N M I L L E R
S W L O # : 31204.04
S A M P L E # : M W 2 - 3 0
S A M P L E M A T R I X : W A T E R
P R O J E C T : FORMER GARY AFG
L O C A T I O N :
M E T H O D R E F E R E N C E : S W 8 4 6 - 8 3 1 0

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 2 5 1 - 2 8 5 8
R E P O R T : 31204.04
D A T E : 1 1 / 1 4 / 9 7

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

D E P T H FROM
D E P T H TO
D A T E S A M P L E D
D A T E R E C E I V E D
D A T E PREPARED
D A T E A N A L Y Z E D
D I L U T I O N F A C T O R :

0.00
0.00

0 9 / 2 5 / 9 7
0 9 / 2 7 / 9 7
0 9 / 2 9 / 9 7
1 0 / 2 3 / 9 7

10.00

P O L Y N U C L E A R A R O M A T I C H Y D R O C A R B O N S
R E S U L T S REPORT I N u g / 1
P A R A M E T E R R E S U L T S * * P A R A M E T E R R E S U L T S * *
N A P H T H A L E N E
A C E N A P H T H Y L E N E
A C E N A P H T H E N E
F L U O R E N E
P H E N A N T H R E N E
' " ' ' H R A C E N E

O R A N T H E N E
V . x E N E

90
85
90
10.5
20
0.5
9.5
13.5

U
U
U
U
U
U
U
U

B E N Z O ( A ) A N T H R A C E N E
C H R Y S E N E
B E N Z O ( B ) F L U O R A N T H E N E
B E N Z O ( K ) F L U O R A N T H E N E
B E N Z O ( A ) P Y R E N E
D I B E N Z ( A , H ) A N T H R A C E N E
B E N Z O ( G , H , I ) P E R Y L E N E
INDENO ( 1 , 2 , 3 - CD) P Y R E N E

0
7
0
0
1
4
3
3

.65

.5

. 9

.85

.15

.35

.6

.6

U
U
U
U
U
U
U
U

•11

2 - F L U O R O B I P H E N Y L
Q A / Q C S U R R O G A T E R E C O V E R I E S

( 2 0 - 1 3 1 ) 17% * P - T E R P H E N Y L ( 4 3 - 1 3 9 ) 8% *

' E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S

IIIIIII



T H O M P S O N P R O F E S S I O N A L GROUP
6110 C L A R K S O N L A N E

• O U S T O N , TX 77055
Bttn: J A S O N M I L L E R

S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y • Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 251-2858 • F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

R E P O R T : 31204.04
D A T E : 1 1 / 1 4 / 9 7

tt : 31204.04
4PLE #: M W 2 - 3 0

1AMPLE M A T R I X : W A T E R
P R O J E C T : FORMER GARY AFG

F C A T I O N :T H O D R E F E R E N C E : S W 8020

I T E X
R E S U L T S REPORT I N u g / ' l

D E P T H FROM
D E P T H TO
DATE S A M P L E D
D A T E R E C E I V E D
D A T E PREPARED
D A T E A N A L Y Z E D
D I L U T I O N F A C T O R :

0.00
0.00

0 9 / 2 5 / 9 7
0 9 / 2 7 / 9 7
1 0 / 0 2 / 9 7

25 .00

I ' A R A M E T E R R E S U L T S * * P A R A M E T E R R E S U L T S * *

f
I
I
I
I
I
I
I
I
I
I

B E N Z E N E
' L U E N E

850
25 U

E T H Y L B E N Z E N E
X Y L E N E ( T O T A L )

25
25

U
U

Q A / Q C S U R R O G A T E R E C O V E R I E S
B R O M O F L U O R O B E N Z E N E ( 7 1 - 1 2 7 ) 9 4 %

R E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1 7 0 0 W e s t A l b a n y • Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 251-2858 • F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

T H O M P S O N P R O F E S S I O N A L GROUP
6110 CLARKSON L A N E
H O U S T O N , T X 77055
A t t n : J A S O N M I L L E R
S W L O # : 31204.04
S A M P L E # : M W 2 - 3 0
S A M P L E M A T R I X : W A T E R
P R O J E C T : FORMER GARY AFG
L O C A T I O N :

R E P O R T : 31204.04
D A T E : 1 1 / 1 4 / 9 7

D E P T H ?ROM
D E P T H TO
D A T E S A M P L E D
D A T E R E C E I V E D

0.00
0.00

0 9 / 2 5 / 9 7
0 9 / 2 7 / 9 7

M I S C E L L A N E O U S
P A R A M E T E R R E S U L T S * *

D A T E DATE R E F E R E N C E
U N I T S P R E P A R E D A N A L Y Z E D M E T H O D

T O T A L P E T R O L E U M H Y D R O C A R B O N S 2 8 7
TDS 44

m g / 1 1 0 / 2 4 / 9 7 1 0 / 2 4 / 9 7 E P A 418.1
mg/1 / / 1 0 / 0 2 / 9 7 EPA 160.1

R E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



I
I
I
I
I
IiiIiiiiiii

S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1 7 0 0 W e s t A l b a n y • Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 2 5 1 - 2 8 5 8 • F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

QUALITY CONTROL
SECTION



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y •

T H O M P S O N P R O F E S S I O N A L GROUP
5110 C L A R K S O N L A N E
H O U S T O N , T X 77055
! V t t n : J A S O N M I L L E R
S W L O Q A Q C # : B B 0 9 2 9 W F
S A M P L E #: PAH BLK LB1
S A M P L E M A T R I X : W A T E R
P R O J E C T : FORMER GARY AFG
L O C A T I O N : LABQC
M E T H O D R E F E R E N C E : S W 8 4 6 - 8 3 1 0

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 2 5 1 - 2 8 5 8 • F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9
R E P O R T : J 1 2 0 4
D A T E : 1 1 / 1 4 / 9 7

DEPTH FROM
D E P T H TO
D A T E S A M P L E D
D A T E R E C E I V E D
D A T E PREPARED
D A T E A N A L Y Z E D
D I L U T I O N F A C T O !

0.00
0.00

0 9 / 2 9 / 9 7
1 0 / 2 3 / 9 7

I : 10.00

P O L Y N U C L E A R A R O M A T I C H Y D R O C A R B O N S
R E S U L T S REPORT I N u g / 1
P A R A M E T E R R E S U L T S * * P A R A M E T E R R E S U L T S * *
N A P H T H A L E N E
A C E N A P H T H Y L E N E
A C E N A P H T H E N E
F L U O R E N E
P H E N A N T H R E N E
' " H R A C E N E

O R A N T H E N E
r - ^ENE

90
85
90
9.5
20
0.5
9.5
13.5

U
U
U
U
U
U
U
U

B E N Z O ( A ) A N T H R A C E N E
C H R Y S E N E
B E N Z O ( B ) F L U O R A N T H E N E
B E N Z O ( K ) F L U O R A N T H E N E
B E N Z O ( A ) P Y R E N E
D I B E N Z ( A , H ) A N T H R A C E N E
B E N Z O ( G , H , I ) P E R Y L E N E
INDENO ( 1 , 2 , 3 - CD) P Y R E N E

0 .65
7.5
0.9
0.85
1.15
4.35
3.6
3.6

U
U
U
U
U
U
U
U

2 - F L U O R O B I P H E N Y L
Q A / Q C S U R R O G A T E R E C O V E R I E S

( 2 0 - 1 3 1 ) 9 3 % P - T E R P H E N Y L ( 4 3 - 1 3 9 ) 105%

• E S U L T S REPORTED T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



II SOUTHWEST LABORATORY OF OKLAHOMA
L I Q U I D C H R O M A T O G R A P H Y LABORATORY

PAH LABORATORY CONTROL SPIKE RECOVERY FORM

E N T : T P G I N C
j I E N T S A M P L E I D : L D 0 9 2 9 W F

C O N T R O L S P I K E I N F O :
S N T I D

S A M P L E I D
S N A M E

LE MATRIXE X T R A C T E D
VOLUME

E L U T I O N F A C T O R
E X T R A C T E D
A N A L Y Z E D

I
L D 0 9 2 9 W FL D 0 9 2 9 W F2 2 A H 1 0 2 4 , 1 2 / 1
W A T E R

1.000
5

100 9 / 2 9 / 9 71 1 / 1 2 / 9 7

I
I
I
I

R E C O V E R Y D A T A
S P I K E ADDED A M T F O U N D A M T F O U N D %REC. Q C

u g / L S M P . u g / L L C S u g / L L C S L I M I T S

'HTHALENE 12.5 0 13.2 106 10-139
•&PHTHYLENE 12.5 0 12.10 97 32-136
.APHTHENE 25.0 0 24.7 99 34-138

ORENE 2.50 0 1.51 60 27-141
CNANTHRENE 2.50 0 2.47 99 40-132

NTHRACENE .125 0 .116 93 16-126
IORANTHENE 1.25 0 1.21 97 58-128

_ 2NE 5.00 0 4.98 100 50-136
E N Z O ( a) ANTHRACENE 1.25 0 1.02 82 45-144

S YSENE 3.75 0 3.51 94 55-147Z O ( b ) F L U O R A N T H E N E .500 0 .789 158 34-165
ZO(k)FLU9RANTHENE .125 0 .105 84 45-123

E N Z O ( a ) P Y R E N E 1.00 0 .845 85 24-123t E N Z O ( a , h ) A N T H R A C E N E 5.00 0 4.70 94 26-160
Z O ( g , h , i ) P E R Y L E N E 5.00 0 4.79 96 40-145

N D E N O ( l , 2 , 3 - c d ) P Y R E N E 1.25 0 1.13 90 59-130
I

E L C S
L U O R O B I P H E N Y L S U R R O G A T E REC - 91 ( 2 0 - 1 3 1 )

• - T E R P H E N Y L S U R R O G A T E REC = 99 ( 4 3 - 1 3 9 )
I
I
I



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
T H O M P S O N P R O F E S S I O N A L GROUP
6110 C L A R K S O N L A N E
H O U S T O N , T X 77055
A t t n : J A S O N M I L L E R

1700 W e s t A l b a n y • Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 251-2858
R E P O R T : 31204
D A T E : 1 1 / 1 3 / 9 7

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

S W L O Q A Q C t f : 6 B 0 9 3 0 9 7
S A M P L E #: B T E X B L K 1 LB1
S A M P L E M A T R I X : W A T E R
P R O J E C T : FORMER GARY AFG
L O C A T I O N : LABQC
M E T H O D R E F E R E N C E : S W 8 4 6 - 8 0 2 0

D E P T H FROM
D E P T H TO
D A T E S A M P L E D
D A T E R E C E I V E D
D A T E PREPARED
D A T E A N A L Y Z E D
D I L U T I O N F A C T O R :

0.00
0.00

0 9 / 3 0 / 9 7
1.00

B T E X
R E S U L T S REPORT I N u g / 1
P A R A M E T E R R E S U L T S * * P A R A M E T E R R E S U L T S * *
B E N Z E N E
T O L U E N E

U E T H Y L B E N Z E N E
U X Y L E N E ( T O T A L )

1
1

U
U

Q A / Q C S U R R O G A T E R E C O V E R I E S
B R O M O F L U O R O B E N Z E N E ( 7 1 - 1 2 7 ) 84%

' . E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y

T H O M P S O N P R O F E S S I O N A L GROUP1 110 C L A R K S O N L A N E
O U S T O N , T X 77055

A t t n : J A S O N M I L L E R« R O J E C T : FORMER GARY AFG
R E P A R E D : / /

S A M P L E : B T E X B L K 1

I P I K E S A M P L E : B T E X L C S 1
P I K E D U P S A M P L E : BTEX L C S D 1

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 2 5 1 - 2 8 5 8 • F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

R E P O R T : 31204

D A T E : 1 1 / 1 3 / 9 7

S A M P L E M A T R I X : W A T E R
A N A L Y Z E D : 0 9 / 3 0 / 9 7

I T E X
P I K E / S P I K E D U P L I C A T E RECOVERY

P a r a m e t e rB E N Z E N E
T O L U E N E

B T H Y L B E N Z E N E
Y L E N E ( T O T A L )

S P I K E
( u g / 1 ) A M O U N T

20
20
20
60

S A M P L E
C O N C .

0
0
0
0

S P I K E
C O N C

20.
19.
19.
60.

.
4
9
9
7

S P I K E
%Rec
102
100
100
102

S P I K E
D U P .

20.
20.
20.
63.

9
2
6
3

DUP
%Rec
105
102
104
106

2
1
3
4

RPD
.42
.5
.46
.19

MAX
RPD

12
13
13
14

L I M I T S
%Rec.

76-
78-
82-
83-

129
122
124
127

I Q A / Q C S u r r o g a t e s

I
I
I
I
I
I
I
I
I

Parame t er
R O M O F L U O R O B E N Z E N E

S P K %Rec
98

DUP %Rec
100

L I M I T S
71-127

V A L U E S O U T S I D E O F Q C L I M I T S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y

T H O M P S O N P R O F E S S I O N A L GROUP
6110 CLARKSON L A N E

H O U S T O N , T X 77055
A t t n : J A S O N M I L L E R

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 251-2858
R E P O R T : 31204
D A T E : 1 1 / 1 3 / 9 7

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

S W L O Q A Q C t f : 6B100197
S A M P L E f t : BTEX BLK2 L B 1
S A M P L E M A T R I X : W A T E R
P R O J E C T : FORMER GARY AFG
L O C A T I O N : LABQC
M E T H O D R E F E R E N C E : S W 8 4 6 - 8 0 2 0

D E P T H FROM
D E P T H TO
DATE S A M P L E D
D A T E R E C E I V E D
D A T E PREPARED
D A T E A N A L Y Z E D
D I L U T I O N F A C T O R :

0.00
0.00

1 0 / 0 1 / 9 7
1.00

B T E X
R E S U L T S REPORT I N u g / 1
P A R A M E T E R R E S U L T S * * P A R A M E T E R R E S U L T S * *
B E N Z E N E
T O L U E N E '

U E T H Y L B E N Z E N E
U X Y L E N E ( T O T A L )

1
1

U
U

Q A / Q C S U R R O G A T E R E C O V E R I E S
B R O M O F L U O R O B E N Z E N E ( 7 1 - 1 2 7 ) 86%

R E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y • Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 2 5 1 - 2 8 5 8 • F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

T H O M P S O N P R O F E S S I O N A L GROUP» 10 C L A R K S O N L A N E
U S T O N , T X 77055

A t t n : J A S O N M I L L E R
' • l O J E C T : FORMER GARY A F G

P R E P A R E D : / /
4PLE ' : B T E X B L K 2

? I K E S A M P L E : BTEX L C S 2
? I K E D U P S A M P L E : BTEX L C S D 2

I K E / S P I K E D U P L I C A T E RECOVERY

R E P O R T : 31204
D A T E : 1 1 / 1 3 / 9 7

S A M P L E M A T R I X : W A T E R
A N A L Y Z E D : 1 0 / 0 1 / 9 7

•arameterB E N Z E N E
T O L U E N E

^ B E N Z E N E
LENE ( T O T A L )

S P I K E
( u g / 1 ) A M O U N T

20
20
20
60

S A M P L E
C O N C .

0
0
0
0

S P I K E
C O N C .

20.4
20 .2
20.5
62.1

S P I K E
%Rec
102
102
103
104

S P I K E
D U P .

20.2
19.9
20 .2
61.8

DUP
%Rec
102
100
102
104

RPD
< 1

1.5
1.47

< 1

MAX
RPD

12
13
13
14

L I M I T S
%Rec.

76-129
78-122
82-124
83-127

I
I
Iiiiiii =i

arameter
i R O M O F L U O R O B E N Z E N E

Q A / Q C S u r r o g a t e s
S P K %Rec D U P %Rec L I M I T S

94 94 71-127

V A L U E S O U T S I D E O F Q C L I M I T S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y •

T H O M P S O N P R O F E S S I O N A L GROUP
6110 CLARKSON L A N E
H O U S T O N , T X 77055
A t t n : J A S O N M I L L E R
S W L O Q A Q C t f : 6B100297
SAMPLE #: B T E X B L K 3 . LB1
S A M P L E M A T R I X : W A T E R
P R O J E C T : FORMER GARY AFG
L O C A T I O N : LABQC
M E T H O D R E F E R E N C E : S W 8 4 6 - 8 0 2 0

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 2 5 1 - 2 8 5 8
R E P O R T : 31204
D A T E : 1 1 / 1 3 / 9 7

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

D E P T H FROM
D E P T H TO
D A T E S A M P L E D
D A T E R E C E I V E D
D A T E PREPARED
D A T E A N A L Y Z E D
D I L U T I O N F A C T O R :

0.00
0.00

1 0 / 0 2 / 9 7
1.00

B T E X
R E S U L T S REPORT I N u g / 1
P A R A M E T E R R E S U L T S * * P A R A M E T E R R E S U L T S * *
B E N Z E N E
T O L U E N E

U E T H Y L B E N Z E N E
U X Y L E N E ( T O T A L )

1
1

U
U

Q A / Q C S U R R O G A T E R E C O V E R I E S
B R O M O F L U O R O B E N Z E N E ( 7 1 - 1 2 7 ) 8 9 %

R E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y

T H O M P S O N P R O F E S S I O N A L GROUP1 10 C L A R K S O N L A N E
U S T O N , T X 77055

A t t n : J A S O N M I L L E R
M o J E C T : FORMER GARY AFG
P R E P A R E D : / /C & M P L E : B T E X B L K 3

| > I K E S A M P L E : B T E X L C S 3
! > I K E D U P S A M P L E : BTEX L C S D 3

I K E / S P I K E D U P L I C A T E RECOVERY

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 251-2858 • F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

R E P O R T : 31204

D A T E : 1 1 / 1 3 / 9 7

S A M P L E M A T R I X : W A T E R
A N A L Y Z E D : 1 0 / 0 2 / 9 7

K rameter
N Z E N E

T O L U E N E
J B E N Z E N E

i ' L E N E ( T O T A L )

S P I K E
( u g / 1 ) A M O U N T

20
20
20
60

S A M P L E
C O N C .

0
0
0
0

S P I K E
C O N C

20.
20.
20.
62.

.
7
2
6
4

S P I K E
%Rec
104
102
104
105

S P I K E
D U P .

20.
20.
20.
63

9
1
5

DUP
%Rec
105
101
103
106

RPD
< 1
< 1
< 1
< 1

MAX
RPD

12
13
13
14

L I M I T S
%Rec.

7 6 - 1 2 9
78-122
82-124
83-127

I Q A / Q C S u r r o g a t e s
rameter

. O M O F L U O R O B E N Z E N E
S P K %Rec

94
DUP %Rec

98
L I M I T S
71-127

I
I
I
I
I
I
I
I

V A L U E S O U T S I D E O F Q C L I M I T S



I N 1 2 2 / 0 7 - 1 1 - 9 7

M A T R I X
E P I S O D EC L I E N T

W A T E R
31204

S O U T H W E S T L A B O R A T O R Y O F O K L A H O M A , I N C .
G E N E R A L C H E M I S T R YI N O R G A N I C S Q U A L I T Y C O N T R O L D A T A S H E E TL C S / L C S D

T P G I N C
P A R A M E T E R

T D ST D ST P H

T E S T
CODE

I N 2 7 0
I N 2 7 0
I N 2 1 0

U N I T S

m g / lmg/ lm g / l

M E T H O D B L A N K
A M T . DET.

F O U N D L I M I T
<10.0
<10.0
<0.5

10.0
10.00.5

LCS
K N O W N A M T . V.REC

C O N C . F O U N D V . R E C L I M I T S F L A G
396.0396.020.0

388.0388.0
18.1

98
9891

80
8080

120
120120

L C S D U P L I C A T E
A M T .

F O U N D V.REC. F L A G394.0388.017.0
99
9885

RPD

R P D L I M I T F L A G
1.50.06.3

20
2020

B A T C H I D

9710022701971013270197242101

DATE

A N A L Y Z E D02-Oct-9713-Oct-9724-Oct-97

A N A -
L Y S T

I N I .J M SJ M SP H P
NARRATIVE: TDS Batch 9710022701 is assoicated with s a m p l e s 31204.03 and 31204.04 / Batch 9710132701 is assoicated with s a m p l e 31204.02
• = OUTSIDE QC LIMITS ______________________________________________________________________

31204/ G L C S W14-Nov-97 REV 4.2



I N 1 2 6 / 0 7 - 1 1 - 9 7

M A T R I X

S O U T H W E S T L A B O R A T O R Y O F O K L A H O M A , I N C .
W A T E R

G E N E R A L C H E M I S T R Y
I N O R G A N I C S Q U A L I T Y C O N T R O L D A T A S H E E T

D U P L I C A T E P R E C I S I O N
E P I S O D E
C L I E N T

31204
T P G I N C D U P L I C A T E * 31205.14

P A R A M E T E R

I D S

T E S T
CODE
I N 2 7 0

U N I T S

m g / l
M E T H O D B L A N K

< / F O U N D D E T L I M I T
<10.0 | 10.0

S A M P L E
C O N C .
400.0

D U P L .
C O N C .
418.0

RPD
R P D L I M I T F L A G
4.4 | 20 |

B A T C H I D

9710022701
D A T E

A N A L Y Z E D
02-Oct-97

A N A L Y S T
I N I T I A L S

J M S
N A R R A T I V E :

= O U T S I D E Q C L I M I T S

31204
/ G D U P W REV 4.2
21-Oct-97 BL



* V

A _£-s-L~L

F D f H A f n1̂m$£1
•r^rVx

#••
•"*ji S O U T H W E S T L A B O R A T O R YOF OKLAHOMA, INC.

N o v e m b e r 06,1997

M r . J a s o n M i l l e rT H O M P S O N P R O F E S S I O N A L G R O U P , I N C .611 O C I a r k s o n LaneH o u s t o n , TX 77055

P r o j e c t : . . F O R M E R GARY AFBS W L O # : 31189.01-31189.08
Dear Mr. Miller:
E n c l o s e d , p l e a s e f i n d t h e a n a l y t i c a l re su l t s and d i s k e t t e d e l i v e r a b l e f o r your s a m p l e sreceived in our labora tory on S e p t e m b e r 2 6 , 1 9 9 7 , for the above cap t i oned p r o j e c t .
Per our conversation, the BTEX a n a l y s i s was p e r f o r m e d o u t s i d e of the required h o l dtime. Due to th i s over s ight , we are p r o v i d i n g these r e su l t s to you at no cost. Wea p o l o g i z e f or any inconvenience.
If, in your review, you s h o u l d have any que s t ions or require a d d i t i o n a l i n f o r m a t i o n ,p l e a s e do not h e s i ta t e to c a l l .

S i n c e r e l y ,

Mike ButlerProj e c t O f f i c e r
M B / k r s
Enclosures

*-ir\r\ I A > — — A . n.nv A R R O W . O K 74012-1421 • ( 9 1 8 ) 2 5 1 - 2 8 5 8 * F A X ( 9 1 8 ) 251-2599



11
S A M P L E L O G - I N S H E E T

B h N u n e - S O U T H W E S T L A B O : * A T O R Y O F O K L A H O M A , ,X.J.
t ^ v , r f « y ( P , . « . | j . « « ) - K I M W I L L I S O N / S A R A H H O D S O N i.0 f.inD.i e. ^'^Ji-^^J
»...,..- Ry.«,E-...,»v ^tnaJLj kbrtao-7
S a m p l e D e l i v e r y

^
R E M A R K S :

I s~~,. C u s t o d y S e a l ( s ) feesent^bsent*
I n t a c t / B r o k e n

§ '. C u s t o d y S e a l Nos.:. —— —— . — -
J_— -""""""-x.

— 3 . C h a i n - o f - C u s t o d y ( P r e s e n t / A s e n f
• Records
• /- —— -N4. Traffic Repor t s or P r e s e n t / , V b s e n t £ j
• Packing L i s t

Airbil l ^ j f b iumicker
( j j r e s e n y A b s e n t * '

|^ A l r t r n i N - 3&&A.) 3b*1 3£>

1 7. S a m p l e T a g a Presen^A^seny
?̂%S a m p l e T a g L U t e d / H o j L i s t e d )

Number s on Ouin^of*
_ C u s t o d y
• S. S a m p l e C o n d i t i o n : r^UcVaroken*/

Leaking
• 9. Doea in format i on on9 custody records, t r a f f i c

I reports, and cample /• — \^ t a g s agree? \ Y e « / N o «
W 10. D a l e Received at LihfyJ^fi /

•W S a m p l e T r i n i f e r

EPA
S A M P L E

§ f t / 5 - « a < /
W S / S - c 2 ^
r/?j)S- 3 3"5 ^ > i 6 ) - a s '
3^3/^-5X55^/^/-«2a
^ > ' M - 3 4
§& 1 M - 9&\

N,\\\

C O R R E S P O N D I N G
S A M P L E

T A G#

\
\
\

•

A S S I G N E D
LAB

SHJ*?. O [
\ .60-

<0 "?
1 .(&1 . a5.n(j>

\ .01
Y - O f t

X X X \

- -

R E M A R K S :C O N D I T I O N
OF S A M P L ES H I P M E N T , E T C .

£6

\
\
\
\X \I • Ccotact SMO and attach re xrd of reseOutton

f C C O U V C O DyT m^mimi^Bi^^mmi^^^i^^****^*^^*

Datec - _ _ _ _ _ _ _ _ _ — — — — _
Loibook No: _
Logbook P a g e N o :

FORM DC-1



Page / of /
/TX T h o m p s o n P r o f e s s i o n a l G r o u p , Inc. A n a l y s i s Request and Chain o f C u s t o d y Record

f^hpn 6 1 1 0 C l a r k s o n L a n e Former Gary Air Force Base, L P S T # 108133
V^A/ H o u s t o n , T e x a s 77055 . C a l d w e l l County, Texa s
^— ^ ( 7 1 3 ) 9 5 6 - 4 1 0 0

tnnv.iliornpsoii-frp.c0m

S o i l Bo^ing/Gi:ou^dA^at«r^Ml0rrrtO«^ R ^ W e l l N o . //^
Projec t Number: ££ 7~ O / |TPG C o n t a c t : ^h&m ffa4&r—

S a m p l e I n f o r m a t i o n

S a m p l e I D
-53/t-Zf
-53/^-^0

^ _ x

Date
T a k e nf-fftf-r"

T i m e
Taken

/£'2o7>

j--s$"P

S a m p l e r S i V n a l u r e : . ^- /

^^22^^ (/

S a m p l e T y p e
( S o i l , W a s t e ,

G r o u n d w a t e r )
£>//

' t

Grab
S a m p l e\s-
^

Comp

R e l i n q u i s h e d by:

Rel inqui shed by:
f S i g n a t u r e )

N u m b e r of
Conta iner s

2,
Z-

Preservative
Azwit-
"

T i m e : 7̂.̂ 7̂
Dale:
T i m e :

S a m p l e r Remarks: '

Seal N u m b e r S h i p p i n g Agency:F e d E x U P S Lone S t a r Other

Phone Number: f~7/z 5 ) zsz-rtwoA n a l y t i c a l Parameters Requested
00

X

^^

m Orj CNJT OPQ oo
^̂

iJeop
o
oo

a.

Received by:
( S i g n a t u r e )

Received by:
( S i g n a t u r e )

Laboratory Rece ip t :
( S i g n a t u r e ) \

Laborat«Ay Remarks:

Remarks

Date: ̂ ^̂ -̂7 Intac t?

Dale: I n t a c t ?
Time:
Date: ^ ZG.-97 I n t a c t ?



Page f of
^— **ŵ  ripi

S o i l B o r i n g / G R X i m W J t e ^ ' i v i t f J w ^

t o m p s o n P r o f e s s i o n a l Grot
6 1 1 0 C l a r k s o n L a n e

H o u s t o n , T e x a s 77055
(713)956-4100

?^WcH No. /5" f

ip, Inc. A n a l y s i s Request and Chain of C u s t o d y Record
Former Gary Air Force Base, LPST# 108133

C a l d w e l l County, T e x a s

»Proje c t Number. <£?7-£y |TPG C o n t a c t : ^M&rn fa£&s~
S a m p l e I n f o r m a t i o n
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S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y

T H O M P S O N P R O F E S S I O N A L G R O U P , I N C .
10 CLARKSON LANE

l U S T O N , T X 77055
t t n : J A S O N M I L L E R

•WLO # : 31189.01
( A M P L E #: S B 1 5 - 2 4

S A M P L E M A T R I X : S O I L
J R O J E C T : F O R M E R GARY AFB

O C A T I O N :
E T H O D R E F E R E N C E : S W 8 4 6 - 8 0 2 0

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 251-2858
R E P O R T : 31189.01
D A T E : 1 1 / 0 6 / 9 7

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

^TEX

D E P T H F R O M
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D
D A T E P R E P A R E D
D A T E A N A L Y Z E D
D I L U T I O N F A C T O R :

0.00
0.00

0 9 / 2 4 / 9 7
0 9 / 2 6 / 9 7
1 1 / 0 3 / 9 7

5.00

R E S U L T S R E P O R T I N u g / k g O N A D R Y W E I G H T B A S I S
P A R A M E T E R R E S U L T S * * P A R A M E T E R R E S U L T S * *

B E N Z E N EI T O L U E N E 11.3
52 .1

E T H Y L B E N Z E N E
X Y L E N E ( T O T A L )

2 6 . 2
21.8

I
I
I
I
I
I
I
I
I
I

Q A / Q C S U R R O G A T E R E C O V E R I E S
B R O M O F L U O R O B E N Z E N E ( 2 3 - 1 4 3 ) 101%

R E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y

T H O M P S O N P R O F E S S I O N A L G R O U P , I N C .
5110 C L A R K S O N L A N E
H O U S T O N , T X 77055
?i t tn: J A S O N M I L L E R
3WLO # : 31189.01
SAMPLE #: S B 1 5 - 2 4
S A M P L E M A T R I X : S O I L
P R O J E C T : F O R M E R GARY AFB
L O C A T I O N :

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 2 5 1 -2 8 5 8
R E P O R T : 31189.01
D A T E : 1 1 / 0 6 / 9 7

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

D E P T H FROM
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D

0.00
0.00

0 9 / 2 4 / 9 7
0 9 / 2 6 / 9 7

M I S C E L L A N E O U S O N A D R Y W E I G H T B A S I S
P A R A M E T E R ' R E S U L T S * *
_ _ _ _ _ _ _ _ _ _ _ _ — _ .J _ _ — • _ _ _ _ _ . . . _ - _ _ , . _ — _ - . _ • . _ _ _ _ _ .

T O T A L P E T R O L E U M H Y D R O C A R B O N S 1240

D A T E D A T E R E F E R E N C E
U N I T S P R E P A R E D A N A L Y Z E D M E T H O D
m g / k g / / 1 0 / 1 6 / 9 7 EPA 418.1

I E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



I
S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1 7 0 0 W e s t A l b a n y

T H O M P S O N P R O F E S S I O N A L G R O U P , I N C .1 110 CLARKSON L A N E
O U S T O N , T X 77055

A t t n : J A S O N M I L L E R
# : 31189 .02#•. S B i s - 2 2

S A M P L E M A T R I X : S O I Lt R O J E C T : F O R M E R G A R Y A F B
O C A T I O N :
E T H O D R E F E R E N C E : S W 8 < : 6 - 8 0 2 0

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 2 5 1 - 2 8 5 8
R E P O R T : 31189.02
D A T E : 1 1 / 0 6 / 9 7

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

I

D E P T H F R O M
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D
D A T E P R E P A R E D
D A T E A N A L Y Z E D
D I L U T I O N F A C T O R :

0.00
0.00

0 9 / 2 4 / 9 7
0 9 / 2 6 / 9 7
1 1 / 0 3 / 9 7

1.00

BTEX
R E S U L T S REPORT I N u g / ' c g O N A D R Y W E I G H T B A S I S

P A R A M E T E R R E S U L T S * P A R A M E T E R R E S U L T S * *

I
I
I
I
I
I
I
I

I
I
I

I

E N Z E N E
O L U E N E

1 . 2 4 U E T H Y L B E N Z E N E
0 . 8 J X Y L E N E ( T O T A L )

1.24 U
1.24 U

Q A / Q C S U R R O G A T E R E C O V E R I E S
B R O M O F L U O R O B E N Z E N E ( 2 3 - 1 4 3 ) 9 1 %

R E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1 7 0 0 W e s t A l b a n y • Broken A r r o w , O k l a h o m a 74012 « O f f i c e ( 9 1 8 ) 251-2858 • F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

R E P O R T : 3 1 1 8 9 . 0 2
D A T E : 1 1 / 0 6 / 9 7

T H O M P S O N P R O F E S S I O N A L G R O U P , I N C .
6 1 1 0 C L A R K S O N L A N E
H O U S T O N , T X 77055
A t t n : J A S O N M I L L E R
SWLO # : 3 1 1 8 9 . 0 2
S A M P L E # : S B 1 5 - 2 2
S A M P L E M A T R I X : S O I L
P R O J E C T : F O R M E R G A R Y A F B
L O C A T I O N :

D E P T H F R O M
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D

0.00
0.00

0 9 / 2 4 / 9 7
0 9 / 2 6 / 9 7

M I S C E L L A N E O U S O N A D R Y W E I G H T B A S I S
P A R A M E T E R R E S U L T S * *
T O T A L P E T R O L E U M H Y D R O C A R B O N S 3 1

DATE D A T E R E F E R E N C E
U N I T S P R E P A R E D A N A L Y Z E D M E T H O D
m g / k g / / 1 0 / 1 6 / 9 7 EPA 418.1

. E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y

T H O M P S O N P R O F E S S I O N A L G R O U P , I N C .1 10 CLARKSON LANE
U S T O N , T X 77055
t n : J A S O N M I L L E R

O # : 31189.03E #: S B i s - 2 8
S A M P L E M A T R I X : S O I L8 0 J E C T : F O R M E R G A R Y A F B

C A T I O N :
T H O D R E F E R E N C E : S W 8 4 U - 8 0 2 0

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 251-2858
R E P O R T : 31189 .03

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

D A T E : 1 1 / 0 6 / 9 7

D E P T H F R O M
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D
D A T E P R E P A R E D
D A T E A N A L Y Z E D
D I L U T I O N F A C T O R :

0.00
0.00

0 9 / 2 4 / 9 7
0 9 / 2 6 / 9 7
1 1 / 0 3 / 9 7

1.00

U T E X
R E S U L T S REPORT I N u g / k g O N A D R Y W E I G H T B A S I S

R E S U L T S * * P A R A M E T E R R E S U L T S * *
B E N Z E N E• D L U E N E 1.33 U E T H Y L B E N Z E N E

1.33 U X Y L E N E ( T O T A L )
1.33 U
1.33 U

I
I
I
I
I
I
I
I
I
I

Q A / Q C S U R R O G A T E R E C O V E R I E S
E i R O M O F L U O R O B E N Z E N E ( 2 3 - 1 4 3 ) 7 0 %

1 E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y • Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 251-2858 • F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

R E P O R T : 31189.03
D A T E : 1 1 / 0 6 / 9 7

T H O M P S O N P R O F E S S I O N A L G R O U P , I N C .
6110 C L A R K S O N L A N E
H O U S T O N , T X 77055
A t t n : J A S O N M I L L E R
SWLO # : 31189 .03
S A M P L E # : S B 1 5 - 2 8
S A M P L E M A T R I X : S O I L
P R O J E C T : F O R M E R GARY AFB
L O C A T I O N :

D E P T H F R O M
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D

0.00
0.00

0 9 / 2 4 / 9 7
0 9 / 2 6 / 9 7

MISCELLANEOUS ON A DRY WEIGHT BASIS
P A R A M E T E R R E S U L T S *

D A T E D A T E R E F E R E N C E
U N I T S P R E P A R E D A N A L Y Z E D M E T H O D

T O T A L P E T R O L E U M H Y D R O C A R B O N S 16.6 m g / k g / / 1 0 / 1 6 / 9 7 EPA 418.1

R E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S

I
I
I
I
I



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y • Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 251-2858 • F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

R E P O R T : 31189.04T H O M P S O N P R O F E S S I O N A L G R O U P , I N C

§ 10 CLARKSON LANE
U S T O N , T X 77055
t n : J A S O N M I L L E R

# : 31189.04
4PLE #: S B 1 6 - 2 8
1PLE MATRIX : S O I L

P R O J E C T : F O R M E R GARY A F B
§ C A T I O N :

T H O D R E F E R E N C E : S W 8 4 C - 8 0 2 0

D A T E : 1 1 / 0 6 / 9 7

D E P T H F R O M
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D
D A T E P R E P A R E D
D A T E A N A L Y Z E D
D I L U T I O N F A C T O R

0.00
0.00

0 9 / 2 4 / 9 7
0 9 / 2 6 / 9 7
1 1 / 0 3 / 9 7

1.00

R E S U L T S REPORT I N u g / k g O N A D R Y W E I G H T B A S I S
• D I A M E T E R ' R E S U L T S * * P A R A M E T E R R E S U L T S * *
B E N Z E N E

• P L U E N E
1.32 U E T H Y L B E N Z E N E
1.32 U X Y L E N E ( T O T A L )

1.32 U
1.32 U

I
I
I
I
I
I
I
I
I
I

Q A / Q C S U R R O G A T E R E C O V E R I E S
B R O M O F L U O R O B E N Z E N E ( 2 3 - 1 4 3 ) 8 6 %

' E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y • Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 251-2858 • F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

R E P O R T : 31189.04T H O M P S O N P R O F E S S I O N A L G R O U P , I N C .
6110 C L A R K S O N L A N E
H O U S T O N , T X 77055
A t t n : J A S O N M I L L E R
S W L O # : 31189.04
S A M P L E # : S B 1 6 - 2 8
S A M P L E M A T R I X : S O I L
P R O J E C T : F O R M E R GARY A F B
L O C A T I O N :

D A T E : 1 1 / 0 6 / 9 7

DEPTH FROM
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D

0.00
0.00

0 9 / 2 4 / 9 7
0 9 / 2 6 / 9 7

M I S C E L L A N E O U S O N A D R Y W E I G H T B A S I S
P A R A M E T E R R E S U L T S * *

D A T E D A T E R E F E R E N C E
U N I T S P R E P A R E D A N A L Y Z E D M E T H O D

T O T A L P E T R O L E U M H Y D R O C A R B O N S 27.6 m g / k g / / 1 0 / 1 6 / 9 7 EPA 418.1

\ E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y

T O M P S O N P R O F E S S I O N A L G ^ O U P , I N C .
5110 C L A R K S O N L A N Et s T O N , T X 77055

n : J A S O N M I L L E R
# : 31189.05

1PLE #: S B 1 6 - 2 0
4PLE M A T R I X : S O I L

P R O J E C T : F O R M E R G A R Y A F B
§ C A T I O N :

T H O D R E F E R E N C E : S W 8 4 6 - 8 0 2 0

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 2 5 1 - 2 8 5 8
R E P O R T : 31189 .05

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

D A T E : 1 1 / 0 6 / 9 7

D E P T H F R O M
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D
D A T E P R E P A R E D
D A T E A N A L Y Z E D
D I L U T I O N F A C T O R :

0.00
0.00

0 9 / 2 4 / 9 7
0 9 / 2 6 / 9 7
1 1 / 0 3 / 9 7

125.00

I EX
S U IR E S U L T S REPORT I N u g / k c ( O N A D R Y W E I G H T B A S I S

E T E R ' R E S U L T S * * P A R A M E T E RB&AME R E S U L T S * *
B E N Z E N E

D L U E N Emi

I
I
I
I
I
I
I
I
I
I

140 U ETHYLBENZENE
3 1 7 X Y L E N E ( T O T A L )

965
1200

Q A / Q C S U R R O G A T E R E C O V E R I E S
B R O M O F L U O R O B E N Z E N E ( 2 3 - 1 4 3 ) 9 3 %

E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y • Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 251-2858 • F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

R E P O R T : 31189.05T H O M P S O N P R O F E S S I O N A L G R O U P , I N C .
6110 C L A R K S O N L A N E
H O U S T O N , T X 77055
A t t n : J A S O N M I L L E R
SWLO # : 31189.05
S A M P L E # : S B 1 6 - 2 0
S A M P L E M A T R I X : S O I L
P R O J E C T : F O R M E R GARY AFB
L O C A T I O N :

D A T E : 1 1 / 0 6 / 9 7

D E P T H F R O M
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D

0.00
0.00

0 9 / 2 4 / 9 7
0 9 / 2 6 / 9 7

M I S C E L L A N E O U S O N A D R Y W E I G H T B A S I S
P A R A M E T E R R E S U L T S *

D A T E D A T E R E F E R E N C E
U N I T S P R E P A R E D A N A L Y Z E D M E T H O D

T O T A L P E T R O L E U M H Y D R O C A R B O N S 1450 m g / k g / / 1 0 / 1 6 / 9 7 EPA 418.1

R E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y

T H O M P S O N P R O F E S S I O N A L C R O U P , I N C .
L 1 0 C L A R K S O N L A N E

J S T O N , T X 77055
I t n : J A S O N M I L L E R •

L,0 # : 31189.06
1PLE #: S B 1 4 - 2 2
4PLE M A T R I X : S O I L

P R O J E C T : F O R M E R GARY I&B» C A T I O N :
T H O D R E F E R E N C E : S W 8 4 ( i - 8 0 2 0

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 2 5 1 - 2 8 5 8
R E P O R T : 3 1 1 8 9 . 0 6

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

D A T E : 1 1 / 0 6 / 9 7

D E P T H F R O M
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D
DATE PREPARED
D A T E A N A L Y Z E D
D I L U T I O N F A C T O R :

0.00
0.00

0 9 / 2 4 / 9 7
0 9 / 2 6 / 9 7
1 1 / 0 3 / 9 7

1.00

VEX
R E S U L T S REPORT- I N u g / k g O N A D R Y W E I G H T B A S I S
• i R A M E T E R ' R E S U L T S * * P A R A M E T E R R E S U L T S * *
B E N Z E N E

D L U E N EI
I
I
I
I
I
I
I
I
I
I

1.26 U E T H Y L B E N Z E N E
1.26 U X Y L E N E ( T O T A L )

1.26
1.26

U
U

Q A / Q C S U R R O G A T E R E C O V E R I E S
B R O M O F L U O R O B E N Z E N E ( 2 3 - 1 4 3 ) 9 0 %

I E S U L T S R E P O R T E D T C A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y

T H O M P S O N P R O F E S S I O N A L G R O U P , I N C .
6110 C L A R K S O N L A N E
H O U S T O N , T X 77055
A t t n : J A S O N M I L L E R
SWLO # : 31189.06
SAMPLE #: S B 1 4 - 2 2
S A M P L E M A T R I X : S O I L
P R O J E C T : F O R M E R GARY AFB
L O C A T I O N :

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 251-2858
R E P O R T : 31189.06

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

D A T E : 1 1 / 0 6 / 9 7

D E P T H F R O M
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D

0.00
0.00

0 9 / 2 4 / 9 7
0 9 / 2 6 / 9 7

M I S C E L L A N E O U S O N A D R Y W E I G H T B A S I S
P A R A M E T E R - R E S U L T S * *
T O T A L P E T R O L E U M H Y D R O C A R B O N S 1 6 3

D A T E D A T E R E F E R E N C E
U N I T S P R E P A R E D A N A L Y Z E D M E T H O D
m g / k g / / 1 0 / 1 6 / 9 7 EPA 418.1

R E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 West A l b a n y

4 P S O N P R O F E S S I O N A L G R O U P , I N C .
6110 CLARKSON LANE« S T O N , I X 77055

n : J A S O N M I L L E R
# : 31189.07

1PLE #: S B 1 4 - 3 4
4PLE M A T R I X : S O I L

P R O J E C T : F O R M E R G A R Y A F B
f A T I O N :

H O D R E F E R E N C E : S W 8 4 6 - 8 0 2 0

Broken Arrow, O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 251-2858
R E P O R T : 31189.07
D A T E : 1 1 / 0 6 / 9 7

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

D E P T H F R O M
D E P T H T O
DATE S A M P L E D
D A T E R E C E I V E D
D A T E P R E P A R E D
D A T E A N A L Y Z E D
D I L U T I O N F A C T O R :

0.00
0.00

0 9 / 2 4 / 9 7
0 9 / 2 6 / 9 7
1 1 / 0 3 / 9 7

1.00

K E ,;
EX
SULTS REPORT IN u g / k c ON A DRY WEIGHT BASIS

E T E R ' R E S U L T S * * P A R A M E T E RARAM R E S U L T S * *
B E N Z E N E

D L U E N ET T > I

I
I
I
I
I
I
I
I
I
I

1 . 2 U E T H Y L B E N Z E N E
1 . 2 U X Y L E N E ( T O T A L )

1.2
1.2

U
U

Q A / Q C S U R R O G A T E R E C O V E R I E S
B F ' . O M O F L U O R O B E N Z E N E ( 2 3 - 1 4 3 ) 9 1 %

R E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 Wes t A l b a n y • Broken A r r o w . O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 251-2858 • F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

R E P O R T : 31189.07' H O M P S O N P R O F E S S I O N A L G R O U P , I N C .1 1 1 0 C L A R K S O N L A N EI O U S T O N , T X 77055
i t t n : J A S O N M I L L E R
!WLO # : 31189.07
' . A M P L E # : S B 1 4 - 3 4
S A M P L E M A T R I X : S O I L3 R O J E C T : F O R M E R GARY AFB
. O C A T I O N :

D A T E : 1 1 / 0 6 / 9 7

D E P T H F R O M
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D

0.00
0.00

0 9 / 2 4 / 9 7
0 9 / 2 6 / 9 7

M I S C E L L A N E O U S O N A D R Y W E I G H T B A S I S
P A R A M E T E R • R E S U L T S * *
T O T A L P E T R O L E U M H Y D R O C A R B O N S 23 .6

D A T E D A T E R E F E R E N C E
U N I T S P R E P A R E D A N A L Y Z E D M E T H O D
m g / k g / / 1 0 / 1 6 / 9 7 EPA 418.1

I E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y

T H O M P S O N P R O F E S S I O N A L G R O U P , I N C .» 10 CLARKSON LANE
U S T O N , T X 77055
t n : J A S O N M I L L E R

# : 31189.08
4PLE #: S B 1 4 - 2 4
1PLE M A T R I X : S O I L

P R O J E C T : F O R M E R GARY 1\FZ
§ C A T I O N :

T H O D R E F E R E N C E : S W 8 4 C - 8 0 2 0

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 2 5 1 - 2 8 5 8
R E P O R T : 3 1 1 8 9 . 0 8

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

D A T E : 1 1 / 0 6 / 9 7

D E P T H F R O M
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D
D A T E P R E P A R E D
D A T E A N A L Y Z E D
D I L U T I O N F A C T O R :

0.00
0.00

0 9 / 2 4 / 9 7
0 9 / 2 6 / 9 7
1 1 / 0 3 / 9 7

1.00

R E S U L T S R E P O R T . I N u g / k g O N A D R Y W E I G H T B A S I S
^ R A M E T E R ' R E S U L T S * * P A R A M E T E R R E S U L T S * *

B E N Z E N E
i L U E N E

I
I
I
I
I
I
I
I
I
I

1.28 U E T H Y L B E N Z E N E
1.28 U X Y L E N E ( T O T A L )

1.28
1.28

U
U

Q A / Q C S U R R O G A T E R E C O V E R I E SE . R O M O F L U O R O B E N Z E N E ( 2 3 - 1 4 3 ) 8 4 %

I E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 Wes t A l b a n y

T H O M P S O N P R O F E S S I O N A L G R O U P , I N C .
6110 C L A R K S O N L A N E
H O U S T O N , T X 77055
A t t n : J A S O N M I L L E R
SWLO # : 31189.08
SAMPLE #: S B 1 4 - 2 4
S A M P L E M A T R I X : S O I L
P R O J E C T : F O R M E R G A R Y A F B
L O C A T I O N :

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 251-2858
R E P O R T : 31189.08
D A T E : 1 1 / 0 6 / 9 7

F a x (918) 251-2599

D E P T H F R O M
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D

0.00
0.00

0 9 / 2 4 / 9 7
0 9 / 2 6 / 9 7

M I S C E L L A N E O U S O N A D R Y W E I G H T B A S I S
P A R A M E T E R R E S U L T S * *

D A T E D A T E R E F E R E N C E
U N I T S P R E P A R E D A N A L Y Z E D M E T H O D

T O T A L P E T R O L E U M H Y D R O C A R B O N S 1 7 1 m g / k g / / 1 0 / 1 6 / 9 7 EPA 418.1

R E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t M b a n y • Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 251-2858 • Fax ( 9 1 8 ) 2 5 1 - 2 5 9 9

QUALITY CONTROL
SECTION



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W.Albany • Broken Arrow, Oklahoma 74012-1421 • 918-251-2858 • FAX: 918-251-2599

^BORATORY Q U A L I T Y C O N T R O L S E Q U E N C E
M E T H O DS E Q U E N C E D A T EI N S T R U M E N T I D

SW 80201 1 / 0 3 / 9 7
6B

QA Sequence: 6B110397Page: 1

LABORATORY B L A N K

M A T R I XS A M P L E I DS A M P L E A M O U N TA N A L Y S I S D A T E! A N A L Y S I S T I M E

WB L A N K5.0 g1 1 / 0 3 / 9 709:12

AATS NO :F I L E N A M E :D I L U T I O N F A C T O R :
B L A N K
006R0601.D1.00

C O M P O U N D

B E N Z E N ET O L U E N EE T H Y L B E N Z E N ET O T A L X Y L E N E S
S U R R O G A T E RECOVERY ( B F B ) :

Q U A N T I T A T I O N L I M I T( u g / K g )
1.01.01.01.0

A M O U N T F O U N D( u g / K g )
N DN DN DN D

89 %

.IRIX S P I K E / M A T R I X S P I K E D U P L I C A T E R E S U L T S

S P I K E C O M P O U N D

B E N Z E N E
T O L U E N E
E T H Y L B E N Z E N E
T O T A L X Y L E N E S

S P I K E
C O N C ( u g / K g )

20.0
20.0
20.0
60.0

B L A N K
S A M P L E

C O N C . ( u g / K g )
0.0
0.0
0.0
0.2

C O N T R O L M S
M A T R I X S P I K E
C O N C . ( u g / K g )

20.6
19.5
19.6
58.8

MS
P E R C E N T
R E C O V E R Y

103.0
97.5
98.0
97.7

C O N T R O L M O
S P I K E D U P L I C A T E

C O N C . ( u g / K g )
20.4
19.5
19.8
59.4

M S O
PERCENT
R E C O V E R Y

102.0
97.5
99.0
98.7

R E C O V E R Y
PERCENT

D I F F E R E N C E

0.98 X
0.00 X
1.02 X
1.02 X



II SOUTHWEST LABORATORY OF O K L A H O M A , INC.
1700 W.Albany • Broken Arrow, Oklahoma 74012-1421 • 918-251-2858 • FAX: 918-251-2599

BORATORY Q U A L I T Y C O N T R O L S E Q U E N C E
THOD SW 8020S E Q U E N C E D A T E 1 1 / 0 3 / 9 7N S T R U M E N T I D : 6 B

QA Sequence: 6B110397Page: 1

^LABORATORY BLANI
T M A T R I XJ ^ A M P L E I D• S A M P L E A M O U N T• A N A L Y S I S D A T E[ A N A L Y S I S T I M E
^ C O M P O U N D

I B E N Z E N ET T O L U E N EJ E T H Y L B E N Z E N E• T O T A L X Y L E N E S

<
: W: BLANK: 5.0 g: 1 1 / 0 3 / 9 7: 09:12

A A T S N OF I L E N A M ED I L U T I O N

Q U A N T I T A T I O N L I M I T( u g / K g )
1.01.01.0
1.0

: BLANK: 006R0601.DF A C T O R : 1.00

A M O U N T F O U N D( u g / K g )
N DN DN D
N D

[ S U R R O G A T E R E C O V E R Y ( B F B ) : 89 %I * T R I X S P I K E / M A T R I X S P I K E D U P L I C A T E R E S U L T S

' S P I K E C O M P O U N D
31189.03 3 1 1 8 9 . 0 3 H S MS

S P I K E S A M P L E M A T R I X S P I K E P E R C E N T
C O N C ( u g / K g ) C O N C . ( u g / K g ) C O N C . ( u g / K g ) R E C O V E R Y

31189.03MD
S P I K E D U P L I C A T E

C O N C . ( u g / K g )
H S D R E C O V E R Y

P E R C E N T P E R C E N T
R E C O V E R Y D I F F E R E N C E

• BENZENE
• T O L U E N E
1 1 E T H Y L B E N Z E N E

J J T O T A L X Y L E N E S

20.0
20.0
20.0
60.0

0.2
0.2
0.0
0.2

19.0
17.6
17.8
53.1

94.0
87.0
89.0
88.2

20.8
19.7
19.8
59.9

103.0
97.5
99.0
99.5

9.K X
11.38 X
10.64 X
12.08 X



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y • Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 2 5 1 - 2 8 5 8 • F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

R E P O R T : 31189T H O M P S O N P R O F E S S I O N A L G R O U P , I N C .
6110 C L A R K S O N L A N E
H O U S T O N , T X 77055
A t t n : J A S O N M I L L E R

D A T E : 1 1 / 0 6 / 9 7

S W L O Q A Q C # : 9710162101
SAMPLE #: TPH BLK LB1
S A M P L E M A T R I X : S O I L
P R O J E C T : F O R M E R GARY AFB
LOCATION: LAB QC
M E T H O D R E F E R E N C E : E P A 418.1

M I S C E L L A N E O U S O N A D R Y W E I G H T B A S I S
P A R A M E T E R . R E S U L T S * *
TOTAL P E T R O L E U M H Y D R O C A R B O N S 10 U

D E P T H FROM
D E P T H T O
DATE S A M P L E D
D A T E R E C E I V E D
D A T E P R E P A R E D
D A T E A N A L Y Z E D

0.00
0.00

/ /
/ /

1 0 / 1 6 / 9 7
D I L U T I O N F A C T O R : 1.00

U N I T S
m g / k g

1 E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1 7 0 0 W e s t A l b a n y • Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 251-2858 • F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

R E P O R T : 3 1 1 8 9
D A T E : 1 1 / 0 6 / 9 7C O M P S O N P R O F E S S I O N A L G R O U P , I N C .

10 CLARKSON LANE
U S T O N , T X 77055

i t t n : J A S O N M I L L E R
• R O J E C T : F O R M E R GARY AFB

P R E P A R E D : / /
• P I K E S A M P L E : T P H L C S
• P I K E D U P S A M P L E : T P H L C S D

S A M P L E M A T R I X : S O I L
A N A L Y Z E D : 1 0 / 1 6 / 9 7

I
I
IiiIiIiiIil

I S C E L L A N E O U SI P I K E / S P I K E D U P L I C A T E R E C O V E R Y
' a r a m e t e r

S P I K E S A M P L E
( m g / k c j ) A M O U N T C O N C .

' O T A L P E T R O L E U M H Y D R O C 6 6 7 0
S P I K E S P I K E S P I K E D U P

C O N C . %Rec DUP. %Rec
634 96 630 95

M A X L I M I T S
RPD RPD %Rec.

< 1 0 80-120

= V A L U E S O U T S I D E O F 1 Q C L I M I T S



S O U T H W E S T L A B O R A T O R YOF OKLAHOMA, INC.
October 16, 1997

M r . J a s o n M i l l e rT H O M P S O N P R O F E S S I O N A L G R O U P , I N C .6110 C l a r k s o n LaneH o u s t o n , TX 77055

P r o j e c t : - F O R M E R G A R Y A F BS W L O # : 31175.01-31175.06

Dear Mr. Miller:

E n c l o s e d , p l e a s e f i n d t h e a n a l y t i c a l r e s u l t s a n d d i s k e t t e d e l i v e r a b l e f o r your s a m p l e sreceived in our laboratory on S e p t e m b e r 25, 1997, for the above capt ioned p r o j e c t .
If, in your review, you s h o u l d have any que s t i on s or require a d d i t i o n a l i n f o r m a t i o n ,p l e a s e do not hes i tate to ca l l .

S i n c e r e l y ,

Mike ButlerP r o j e c t O f f i c e r
M B / k r s
Enclo sure s

1700 WEST ALBANY • BROKEN ARROW, OK 74012-1421 • ( 9 1 8 ) 251-2858 • FAX ( 9 1 8 ) 251-2599



I
S A M P L E L O G - I N S H E E TI „ . SOUTHWEST LABORATORY OF OKLAHOMA P«8«.

eceived B y (Print N a m e ) : K I M W I L L I S O N / S A R A H H O D S O N Log-inDate:

>le Del ivery

f l — — — — — — — — — — <5'.r< — — — — — — — —BVIARKS: J£J i >» C u s t o d y S e m l ( s ) ^^^tnut^enV*
{j^**/

X^. C h a l n - o f - C u s t o d y ( P r e s e n t / A b s e n t *
Records

t X C iTrif f i e Repor t s or Present/^bixnt^
Picking List

M Airbi l l ( ^ j r b J K / S t l c ' c e r

P S a m p l e T a g s Present/^b^)

§ S a m p l e Tag ^- — b t e t e d / N o t Li s t e^
Number s f on Cnain-of-^/

^- — Cuttody- '» S a m p l e C o n d i t i o n : Q p U c t / B r o J : e n * /Leaking
?. Does information on« custody records, t r a f f i c

reports, and cample .^
t i g s agree? / Y ^ s / N o *

Q JiC" CT^)f D a t e Received at Lih^_L~. -2 ~ '
T i m e Received —— (P~HrL,

^ S a m p l e T r a n s f e r

""
• — — — — — — — — — — — — — — — — — — — — — —

EPAS A M P L E0

s&n -10
>6\^-c?o
S B l ? - S o
S B / 3-^c,
5 ^ 3 _ i / p
S6/3-3 ^
\
\
\\

C O R R E S P O N D I N G
S A M P L ET A G0

\\\\
>

•

~

A S S I G N E DLAB

^n7s-6i
i0->
.n*- O t /
•cs
Ou,

\\\\\\

R E M A R K S :
C O N D I T I O NOF S A M P L ES H I P M E N T , E T C .

Q\

\
\
\
\
\

I • C"**1* SMO and s f lach record oTraolut ion
ReoeiredBy: — — — — — — — — — — — — — —
Date _ _ ^ — — . — — _ — — — — — — — —

Logbook No: _Logbook P a g e N o :
\

F O R M D C - 1 3/90



Page. of /
XTX T h o m p s o n P r o f e s s i o n a l G r o u p , Inc. Analys i s Request and Chain of Custody Record

p^Qpn 6110 Clarkson Lane Former Gary Air Force Base, LPST #108133
\Z^4/ H o u s t o n , T e x a s 77055 C a l d w e l l County, T e x a s

— (713)956-4100
H t n v . f / i o m p . w n - vrp.com

S o i l B o r i n g / G f e w i d-Water-Momtorr r t g ^ V d l N o. /;£
Proje c t N u m b e r &P7-&/ TPG Contac t: v /assrj W/fes~

S a m p l e I n f o r m a t i o n

S a m p l e I D
*SP/£ -Jo
*53/3 -3O

Date
T a k e n

?~ 33-97
9-2J-17

T i m e
T a k e nybzz

*fog-

32%^L C
^/%5^^r?/ /rz&z&t^Ti*/7 1' &**& ^

S a m p l e T y p e
( S o i l , W a s t e ,

G r o u n d w a t e r )
£•//

'f

„ _ ̂

Grab
S a m p l e

r^
^

C o m p

Relinqu i sh ed by: ,
(SignatuTe)^^^ {_^^

Relinquished bjff
( S i g n a t u r e )

N u m b e r o f
Conta iner s

2_
-2-

Preservat ive
/fc£*^
"

%̂!T
Date:
T i m e :

S a m p l e r Remarks: f

S e a l N u m b e r S h i p p i n g A g e n c y :
Fed Ex UPS Lone Star Other

Phone Number: / / V 3
*) &Z- - ^/£OA n a l y t i c a l Parameters Requested

co

1^
^

X )
w ®
CQ co

'̂
«-̂

1

eo
P

0
COCO

Received by:
( S i g n a t u r e )

Received by:
( S i g n a t u / e )

, . / 'Laboratory Rece ip t :
( S i g p d t u r e ) '

Laboratory Remarks:

Remarks

Dzlc:&2 eAjQ-} I n t a c t ?

Date: Intact?
Time:
Date: <J* -Z5 9 ~> I n t a c t ?
Time: .̂  ,̂j

D : \ P R O J E C T S t f 8 T O I \ D O O C h a i n o f C u s l o d y . d o c
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X T T \ T h o m p s o n P r o f e s s i o n a l G r o u p , Inc. A n a l y s i s Request and Chain of Cus t ody Record

f<Mj71 61 10 Clark son Lane Former Gary Air Force Base, LPST # 108133
\g*\/ H o u s t o n , T e x a s 77055 C a l d w e l l County, TexasX*— "^ ( 7 1 3 ) 9 5 6 - 4 1 0 0

\v\r\\>.lliomp.wn- trp.com

S o i l B o r i n g / O r < m r ^ W ^ t t f W o f r i t o > n i g ^ ' c K n N '
P r o j e c t Number. £ < £ ~ / ' — Q /

0. /3
TPG Contac t: -^fa&-im /%£fef^~

S a m p l e I n f o r m a t i o n

S a m p l e I D
-5£/2-^5~&
<-/z/3 - ±/tf
'53>/3~3^

^ _ ̂  ,

Date
Taken

3~t23~77""

T i m e
T a k e n

J V n y - p

^.-j^-p
5 ' i ^ £ ) / Z : >

S a m p l e r "Signature: L _ - X ' 7 /^L//^-Z C's<^- f&*^i*^s*^*^ sy^&'^^~*~~~*'^ /fK^^&^^t^

S a m p l e T y p e
( S o i l , W a s t e ,

G r o u n d w a t e r )
J^/

"
"

_̂

Grab
S a m p l e
^
^
^

Comp

R c l i n a u i s h c d byi / jj
(Signwure i /^^ ^^— T

R e l i n q u i s h e d by:
( S i g n a t u r e )

N u m b e r o f
Containers

7̂
•2̂
2~

Preservative
//tx*

>f
"

Dale: ^.pc/-^^
T i m e : ~7.'Sfj d
Date:
Time:

S a m p l e r Remarks^

S e a l N u m b e r S h i p p i n g Agency: (^ ,
Fed Ex UPS Lone Star Other

Phone Number: (7/3) &£& ~ ^/T/I^-£)
A n a l y t i c a l Parameters Requested

.— i
00

>,

>̂^̂
CQ oo

i^-
*^~~
^̂-

ip
0
oo

Cu

Received by:
( S i g n M u r e ) •v

Received by:
( S i g n a t u r e )

Laboratory Receipt:
( S i g n a t u r e ) 1

Remarks
•--

Datc^̂ -4̂ 7̂ I n t a c t ?
Time:
Date: I n t a c t ?
Time:
Date: < J - P S ' r ' I n t a c t ?
Time: |Q3O

Labora t oVy Remarks:

D : \ P R O J E C T S N 8 8 T O I \ D O O C I i a i n o f C u s t o d y . d o c



Page / of /
^— — ^^^ TPV

S o i l B o r i n g / G f O A m t p r V S t e x M a r t t l o H i

l o m p s o n P r o f e s s i o n a l Groi
6 1 1 0 C l a r k s o n L a n e

H o u s t o n , T e x a s 77055
( 7 1 3 ) 9 5 6 - 4 1 0 0

rtg^Weti-No. / /

' P > I n c . A n a l y s i s Request a n d Chain o f C u s t o d y Record
Former Gary Air Force Base, LPST # 108133

C a l d w e l l County, T e x a s

Project N u m b e r <3f~7~ O / TPG Contact: v fa$n*J ff/Y/e-Z-
S a m p l e I n f o r m a t i o n

S a m p l e I D
S3//-/0

Date
T a k e n

9-JJ-97

T i m e
T a k e n

//•'S'S'P

tarn PICT Signature . ' / .—

A4fyH«xr <7 /? ' ./ /'//fowzfrt f/VfZ&mM ^prtfo/9

S a m p l e T y p e
( S o i l , W a s t e ,

G r o u n d w a t e r )S*;/
Grab

S a m p l e
^

C o m p

Relinquished by. / .-j
^/-r/ Z^-h-̂ -̂ >̂<̂ » /?&&• ——

l l e j i f f q u i s h e d by:
^ S i g n a t u r e )

N u m b e r of
C o n t a i n e r s

2̂
Preservative
A^Vt^

Phone Number: (~7/3 ^ ^5^ — $4̂ 2O
A n a l y t i c a l Parameters Requested

V-4
00

1̂§CQ oo
\S

i
toB PAH

 by 
83 10

Remarks

Date:4!-y!^_<5i7
>' Received by: °1M'$-,J^-4'7 I n l a e i ?( S i g n a t u r e ) .v ' ' '

Date: Received by: Date: I n t a c t ?
( S i g n a t u r e )

Time: Time:
S a m p l e r Remarks: / Laboratory R e c e i p t : Date: ^, <?5"-V7 I n t a c t ?

( S i g n a t u / c ) (
^ —— /, i • • _, TmK 1030( , 1\t */((.{ LAP Y-J

S e a l N u m b e r S h i p p i n g A g e n c y : Laboratory Remarks:
Fed Ex UPS Lone Star Other.

D : W O J E C T S ^ 8 7 < ) l \ D O C O i a i n o f C u s t o d y . d o c



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t i M b a n y

T H O M P S O N P R O F E S S I O N A L G R O U P , I N C .
^j,110 C L A R K S O N L A N E
• O U S T O N , T X 77055
W t t n : J A S O N M I L L E R«" WLO # : 31175.01

AMPLE #: S B 1 1 - 1 0
A M P L E M A T R I X : S O I L

P R O J E C T : F O R M E R G A R Y A F B» O C A T I O N :
E T H O D R E F E R E N C E : S W 3020

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 251-2858
R E P O R T : 31175.01
D A T E : 1 0 / 1 6 / 9 7

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

D E P T H F R O M
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D
D A T E P R E P A R E D
D A T E A N A L Y Z E D
D I L U T I O N F A C T O R :

0.00
0.00

0 9 / 2 3 / 9 7
0 9 / 2 5 / 9 7
0 9 / 2 S / 9 7

1.00

P T E X
R E S U L T S REPORT I N u g / k g O N A D R Y W E I G H T B A S I S

B > A R A M E T E R ' R E S U L T S * * P A R A M E T E R R E S U L T S * *

I
I
I
I
I
I
I
f
I
Ii

B E N Z E N E
' O L U E N E

1 . 2 U E T H Y L B E N Z E N E
1 . 2 U X Y L E N E ( T O T A L ) 1.2 U

1.2 U

Q A / Q C S U R R O G A T E R E C O V E R I E S
B R O M O F L U O R O B E N Z E N E ( 2 3 - 1 4 3 ) 8 9 %

R E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y • Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 251-2858

R E P O R T : 31175.01
D A T E : 1 0 / 1 6 / 9 7

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9
T H O M P S O N P R O F E S S I O N A L G R O U P , I N C .
6110 C L A R K S O N L A N E
H O U S T O N , T X 77055
A t t n : J A S O N M I L L E R
SWLO # : 31175.01
SAMPLE #: S B 1 1 - 1 0
S A M P L E M A T R I X : S O I L
P R O J E C T : FORMER GARY AFB
L O C A T I O N :

D E P T H F R O M
D E P T H T O
D A T E S A M P L E D
DATE R E C E I V E D

0.00
0.00

0 9 / 2 3 / 9 7
0 9 / 2 5 / 9 7

MISCELLANEOUS ON A DRY WEIGHT BASIS
P A R A M E T E R • R E S U L T S * *

D A T E D A T E R E F E R E N C E
U N I T S P R E P A R E D A N A L Y Z E D M E T H O D

T O T A L P E T R O L E U M H Y D R O C A R B O N S 11.9
% M O I S T U R E 15 .9

U m g / k g / / 1 0 / 0 6 / 9 7 E P A 418.1
0 9 / 2 9 / 9 7

R E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1 7 0 0 W e s t A l b a n y • Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 251-2858 • F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

R E P O R T : 3 1 1 7 5 . 0 2f O M P S O N P R O F E S S I O N A L 3 R O U P , I N C .
10 C L A R K S O N L A N E
U S T O N , T X 77055

A t t n : J A S O N M I L L E R
WLO # : 31175.02•AMPLE # : 3312-20S A M P L E M A T R I X : S O I LP R O J E C T : F O R M E R G A R Y A F B• J O C A T I O N :M E T H O D R E F E R E N C E . - s w £ 0 2 0

D A T E : 1 0 / 1 6 / 9 7

D E P T H FROM
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D
D A T E P R E P A R E D
D A T E A N A L Y Z E D
D I L U T I O N F A C T O R :

0.00
0.00

0 9 / 2 3 / 9 7
0 9 / 2 5 / 9 7
0 9 / 2 9 / 9 7

1.00

B T E X
R E S U L T S REPORT I N u g / k g O N A D R Y W E I G H T B A S I S
P A R A M E T E R ' R E S U L T S * * P A R A M E T E R R E S U L T S * *

f E N Z E N E
O L U E N E

1
1
I
1

1.1 U ETHYLBENZENE 1.1 U
1.1 U XYLENE (TOTAL) 1.1 U

I
I
1
I
I

Q A / Q C S U R R O G A T E R E C O V E R I E S
E R O M O F L U O R O B E N Z E N E ( 2 3 - 1 4 3 ) 6 4 % *

R E S U L T S R E P O R T E D " 0 A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y

T H O M P S O N P R O F E S S I O N A L G R O U P , I N C .
6110 C L A R K S O N L A N E
H O U S T O N , T X 77055
A t t n : J A S O N M I L L E R
S W L O # : 31175.02
SAMPLE #: S B 1 2 - 2 0
S A M P L E M A T R I X : S O I L
P R O J E C T : F O R M E R G A R Y A F B
L O C A T I O N :

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 2 5 1 - 2 8 5 8
R E P O R T : 31175 .02
D A T E : 1 0 / 1 6 / 9 7

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

D E P T H F R O M
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D

0.00
0.00

0 9 / 2 3 / 9 7
0 9 / 2 5 / 9 7

M I S C E L L A N E O U S O N A D R Y W E I G H T B A S I S
P A R A M E T E R R E S U L T S ' D A T E D A T E R E F E R E N C E

U N I T S P R E P A R E D A N A L Y Z E D M E T H O D
T O T A L P E T R O L E U M H Y D R O C A R B O N S 11.5
% M O I S T U R E 13.2

U m g / k g / / 1 0 / 0 6 / 9 7 EPA 418.1
% / / 0 9 / 2 9 / 9 7

R E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S

I
I



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1 7 0 0 W e s t A l b a n y

T H O M P S O N P R O F E S S I O N A L G R O U P , I N C .« 10 CLARKSON LANE
U S T O N , T X 77055
t n : J A S O N M I L L E R

# : 31175.03
#: S B 1 2 - 3 0

S A M P L E M A T R I X : S O I L

f O J E C T : F O R M E R G A R Y A F B
C A T I O N :
T H O D R E F E R E N C E : S W 8020

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 251-2858
R E P O R T : 31175.03
D A T E : 1 0 / 1 6 / 9 7

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

D E P T H F R O M
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D
D A T E P R E P A R E D
D A T E A N A L Y Z E D
D I L U T I O N F A C T O R :

0.00
0.00

0 9 / 2 3 / 9 7
0 9 / 2 5 / 9 7
0 9 / 2 9 / 9 7

1.00

WEX
R E S U L T S R E P O R T - I N u g / k g O N A D R Y W E I G H T B A S I S

B^RAMETER ' R E S U L T S * * P A R A M E T E R R E S U L T S *
2 E N Z E N E
l O L U E N E

1.4
1.2 U

E T H Y L B E N Z E N E
X Y L E N E ( T O T A L )

1.4
0.72

I
f
1
IiiIi

Q A / Q C S U R R O G A T E R E C O V E R I E S
B R O M O F L U O R O B E N Z E N E ( 2 3 - 1 4 3 ) 8 7 %

I E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S

i



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y

T H O M P S O N P R O F E S S I O N A L G R O U P , I N C .
6110 C L A R K S O N L A N E
H O U S T O N , T X 77055
A t t n : J A S O N M I L L E R
S W L O # : 31175.03
SAMPLE #: S B 1 2 - 3 0
S A M P L E M A T R I X : S O I L
P R O J E C T : F O R M E R GARY AFB
L O C A T I O N :

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 251-2858
R E P O R T : 31175.03
D A T E : 1 0 / 1 6 / 9 7

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

D E P T H FROM
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D

0.00
0.00

0 9 / 2 3 / 9 7
0 9 / 2 5 / 9 7

M I S C E L L A N E O U S O N A D R Y W E I G H T B A S I S
P A R A M E T E R R E S U L T S * *

D A T E D A T E R E F E R E N C E
U N I T S P R E P A R E D A N A L Y Z E D M E T H O D

T O T A L P E T R O L E U M H Y D R O C A R B O N S 1 2
% MOISTURE 17

U m g / k g / / 1 0 / 0 6 / 9 7 E P A 418.1
0 9 / 2 9 / 9 7

1 E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t M b a n y

T H O M P S O N P R O F E S S I O N A L G R O U P , I N C

f l l O C L A R K S O N L A N E
O U S T O N , T X 77055
t t n : J A S O N M I L L E R

I WLO # : 31175.04
A M P L E #: S B 1 3 - 5 6S A M P L E M A T R I X : S O I LP R O J E C T : F O R M E R G A R Y A F BL O C A T I O N :• l E T H O D R E F E R E N C E : S W 8020

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 2 5 1 - 2 8 5 8
R E P O R T : 31175.04
D A T E : 1 0 / 1 6 / 9 7

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

I

D E P T H F R O M
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D
D A T E P R E P A R E D
D A T E A N A L Y Z E D
D I L U T I O N F A C T O R :

0.00
0.00

0 9 / 2 3 / 9 7
0 9 / 2 5 / 9 7
0 9 / 2 9 / 9 7

1.00

, T E X
R E S U L T S REPORT I N u g / k g O N A D R Y W E I G H T B A S I S

' A R A M E T E R ' R E S U L T S * * P A R A M E T E R R E S U L T S * 1

. B E N Z E N E• T O L U E N E 1 . 3 U E T H Y L B E N Z E N E
1 . 3 U X Y L E N E ( T O T A L )

1.3
1.3

U
U

I
I
I
1
I
I
I
I
I

Q A / Q C S U R R O G A T E R E C O V E R I E S
B R O M O F L U O R O B E N Z E N E ( 2 3 - 1 4 3 ) 8 3 %

' . E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y

T H O M P S O N P R O F E S S I O N A L G R O U P , I N C .
6110 C L A R K S O N L A N E
H O U S T O N , T X 77055
A t t n : J A S O N M I L L E R
S W L O # : 31175.04
SAMPLE #: S B 1 3 - 5 6
S A M P L E M A T R I X : S O I L
P R O J E C T : F O R M E R G A R Y A F B
L O C A T I O N :

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 251-2858
R E P O R T : 31175.04
D A T E : 1 0 / 1 6 / 9 7

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

D E P T H FROM
D E P T H T O
D A T E S A M P L E D .
D A T E R E C E I V E D

0.00
0.00

0 9 / 2 3 / 9 7
0 9 / 2 5 / 9 7

M I S C E L L A N E O U S O N A D R Y W E I G H T B A S I S
P A R A M E T E R R E S U L T S * *

D A T E D A T E R E F E R E N C E
U N I T S P R E P A R E D A N A L Y Z E D M E T H O D

T O T A L P E T R O L E U M H Y D R O C A R B O N S 13.4
% M O I S T U R E 25 .1

U m g / k g / / 1 0 / 0 6 / 9 7 E P A 418.1
0 9 / 2 9 / 9 7

R E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1 7 0 0 W e s t A l b a n y

T H O M P S O N P R O F E S S I O N A L G R O U P , I N C .

§ 10 CLARKSON LANE
U S T O N , T X 77055
t n : J A S O N M I L L E R

iWLO # : 31175.05
1PLE #: S B 1 3 - 4 8

l A M P L E M A T R I X : S O I L
P R O J E C T : F O R M E R G A R Y A F B» O C A T I O N :

E T H O D R E F E R E N C E : S W J I 0 2 0

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 2 5 1 - 2 8 5 8
R E P O R T : 3 1 1 7 5 . 0 5

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

D A T E : 1 0 / 1 6 / 9 7

D E P T H F R O M
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D
D A T E P R E P A R E D
D A T E A N A L Y Z E D
D I L U T I O N F A C T O R :

0.00
0.00

0 9 / 2 3 / 9 7
0 9 / 2 5 / 9 7
1 0 / 0 3 / 9 7

1.00

B.TEX
R E S U L T S REPORT I N u g / k g O N A D R Y W E I G H T B A S I S

» > A R A M E T E R ' R E S U L T S * * P A R A M E T E R R E S U L T S * *

I

I

I

I

I

1

I

I

I

I

1

B E N Z E N E
' O L U E N E

0 . 7 5 J E T H Y L B E N Z E N E
3 X Y L E N E ( T O T A L )

2.7
7

Q A / Q C S U R R O G A T E R E C O V E R I E S
E . R O M O F L U O R O B E N Z E N E ( 2 3 - 1 4 3 ) 4 5 %

E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y • Broken A r r o w , O k l a h o m a 74012 « O f f i c e ( 9 1 8 ) 251-2858 • F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

R E P O R T : 31175 .05T H O M P S O N P R O F E S S I O N A L G R O U P , I N C .
6110 C L A R K S O N L A N E
H O U S T O N , T X 77055
A t t n : J A S O N M I L L E R
SWLO # : 31175 .05
S A M P L E # : S B 1 3 - 4 8
S A M P L E M A T R I X : S O I L
P R O J E C T : F O R M E R G A R Y A F B
L O C A T I O N :

D A T E : 1 0 / 1 6 / 9 7

D E P T H F R O M
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D

0.00
0.00

0 9 / 2 3 / 9 7
0 9 / 2 5 / 9 7

M I S C E L L A N E O U S O N A D R Y W E I G H T B A S I S
P A R A M E T E R R E S U L T S * *

D A T E D A T E R E F E R E N C E
U N I T S P R E P A R E D A N A L Y Z E D M E T H O D

T O T A L P E T R O L E U M H Y D R O C A R B O N S 12.4 U
% M O I S T U R E 19.6

/ / 1 0 / 0 6 / 9 7 EPA 418.1
/ / 0 9 / 2 9 / 9 7

R E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1 7 0 0 W e s t A l b a n y

T H O M P S O N P R O F E S S I O N A L G R O U P , I N C .
§ 10 CLARKSON LANE

U S T O N , T X 77055
A t t n : J A S O N M I L L E R

^
0 # : 31175 .06
PLE •#: S B 1 3 - 3 4

S A M P L E M A T R I X : S O I L
1 R O J E C T : F O R M E R G A R Y A F B

D C A T I O N :M E T H O D R E F E R E N C E : s w 8020

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 2 5 1 - 2 8 5 8
R E P O R T : 31175.06
D A T E : 1 0 / 1 6 / 9 7

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

E S U L T S R E P O R T I N u g / k g O N A D R Y W E I G H T B A S I S
A R A M E T E R ' R E S U L T S * * P A R A M E T E R

I

E N Z E N E
O L U E N E

B T E X

I
I
I
I
I
I
I
I
I
I
I
I

D E P T H F R O M
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D
D A T E P R E P A R E D
D A T E A N A L Y Z E D
D I L U T I O N F A C T O R :

0.00
0.00

0 9 / 2 3 / 9 7
0 9 / 2 5 / 9 7
0 9 / 2 9 / 9 7

1.00

R E S U L T S * *
1 . 2 U E T H Y L B E N Z E N E
1 . 2 U X Y L E N E ( T O T A L )

1.2
1.2

U
U

Q A / Q C S U R R O G A T E R E C O V E R I E S
B R O M O F L U O R O B E N Z E N E ( 2 3 - 1 4 3 ) 7 9 %

R E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y

T H O M P S O N P R O F E S S I O N A L G R O U P , I N C .
6110 C L A R K S O N L A N E
H O U S T O N , T X 77055
A t t n : J A S O N M I L L E R
S W L O # : 31175.06
S A M P L E # : S B 1 3 - 3 4
S A M P L E M A T R I X : S O I L
P R O J E C T : F O R M E R GARY A F B
L O C A T I O N :

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 251-2858
R E P O R T : 31175.06

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

D A T E : 1 0 / 1 6 / 9 7

D E P T H FROM
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D

0.00
0.00

0 9 / 2 3 / 9 7
0 9 / 2 5 / 9 7

M I S C E L L A N E O U S O N A D R Y W E I G H T B A S I S
P A R A M E T E R R E S U L T S * *

D A T E D A T E R E F E R E N C E
U N I T S P R E P A R E D A N A L Y Z E D M E T H O D

T O T A L P E T R O L E U M H Y D R O C A R B O N S 12.1 U
% M O I S T U R E 17.6

r a g / k g / /
% / /

1 0 / 0 6 / 9 7 E P A 418.1
0 9 / 2 9 / 9 7

R E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A ^ j N C .
1700 W e s t A l b a n y • Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 2 5 1 - 2 8 5 8 • F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

QUALITY CONTROL
SECTION

Iiiii



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y

T H O M P S O N P R O F E S S I O N A L G R O U P , I N C .
6110 C L A R K S O N L A N E
H O U S T O N , T X 77055
A t t n : J A S O N M I L L E R
SWLO QAQC#: 6B092997
S A M P L E #: BTEX BLK LB1
S A M P L E M A T R I X : W A T E R
P R O J E C T : F O R M E R GARY AFB
L O C A T I O N : LAB QC
M E T H O D R E F E R E N C E : S W 8 4 6 - 8 0 2 0

Broken A r r o w , O k l a h o m a 74012 - O f f i c e ( 9 1 8 ) 251-2858
R E P O R T : 31175

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

D A T E : 1 0 / 1 6 / 9 7

D E P T H F R O M
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D
D A T E P R E P A R E D
D A T E A N A L Y Z E D
D I L U T I O N F A C T O R :

0.00
0.00

0 9 / 2 9 / 9 7
1.00

B T E X
R E S U L T S R E P O R T . I N u g / k g
P A R A M E T E R R E S U L T S ' P A R A M E T E R R E S U L T S * *
B E N Z E N E
T O L U E N E

U E T H Y L B E N Z E N E
U X Y L E N E ( T O T A L )

U
U

Q A / Q C S U R R O G A T E R E C O V E R I E S
B R O M O F L U O R O B E N Z E N E ( 7 1 - 1 2 7 ) 84%

R E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y • Broken A r r o w , O k l a h o m a 74012 « O f f i c e ( 9 1 8 ) 251-2858 F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

T H O M P S O N P R O F E S S I O N A L G R O U P , I N C .
•110 C L A R K S O N L A N E
• O U S T O N , T X 77055

A t t n : J A S O N M I L L E R

P R O J E C T : F O R M E R G A R Y A F BPREPARED: / /^ P I K E S A M P L E : B T E X L C S• P I K E D U P S A M P L E : B T E X L C S D
B T E X• P I K E / S P I K E D U P L I C A T E R E C O V E R Y

S P I K E
( u g / k g ) A M O U N T

20
20
20
60

( arame t er
E N Z E N E
O L U E N EE T H Y L B E N Z E N EI C Y L E N E ( T O T A L )

R E P O R T : 31175
D A T E : 1 0 / 1 6 / 9 7

S A M P L E M A T R I X : S O I L
A N A L Y Z E D : 0 9 / 2 9 / 9 7

S A M P L E
C O N C .

0
0
0
0

S P I K E S P I K E
C O N C .

19
19
19
58

.7

.2

.1

.3

%Rec
99
96
96
98

S P I K E
DUP

20
19
19
59

.

.2

.6

.5

.5

DUP
%Rec
102

98
98

100

2
2
2
2

RPD
.51
.06
.07
.04

MAX
RPD

12
13
13
14

L I M I T S
%Rec.

76-
78-
82-
83-

129
122
124
127IIIIIIIII

Q A / Q C S u r r o g a t e s
.ameter

R O M O F L U O R O B E N Z E N E
S P K %Rec

96
DUP %Rec

92
L I M I T S
23-143

= V A L U E S O U T S I D E O F Q C L I M I T S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y

T H O M P S O N P R O F E S S I O N A L G R O U P , I N C .
6110 C L A R K S O N L A N E
H O U S T O N , T X 77055
A t t n : J A S O N M I L L E R
S W L O QAQC#: 6B100397
SAMPLE #: BTEX BLK LB1
S A M P L E M A T R I X : W A T E R
P R O J E C T : F O R M E R G A R Y . A F B
LOCATION: LAB QC
M E T H O D R E F E R E N C E : S W 8 4 6 - 8 0 2 0

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 2 5 1 - 2 8 5 8
R E P O R T : 31175
D A T E : 1 0 / 1 6 / 9 7

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

D E P T H FROM
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D
D A T E P R E P A R E D
D A T E A N A L Y Z E D
D I L U T I O N F A C T O R :

0.00
0.00

1 0 / 0 3 / 9 7
1.00

B T E X
R E S U L T S REPORT I N u g / k g
P A R A M E T E R R E S U L T S * * P A R A M E T E R R E S U L T S * *
B E N Z E N E
T O L U E N E

U E T H Y L B E N Z E N E
U X Y L E N E ( T O T A L )

U
U

Q A / Q C S U R R O G A T E R E C O V E R I E S
B R O M O F L U O R O B E N Z E N E ( 7 1 - 1 2 7 ) 84%

1 E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A . b a n y • Broken A r r o w , O k l a h o m a 74012 O f f i c e ( 9 1 8 ) 251-2858 • F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

O M P S O N P R O F E S S I O N A L C 5 R O U P ,
10 CLARKSON LANE
D S T O N , T X 77055

A t t n : J A S O N M I L L E R

I N C .

: F O R M E R GARY AFB
P R E P A R E D : / /
f I K E S A M P L E : BTEX L C S

I K E D U P S A M P L E : BTEX L C S D

B EX
I K E / S P I K E D U P L I C A T E R E C O V E R Y

R E P O R T : 31175
D A T E : 1 0 / 1 6 / 9 7

S A M P L E M A T R I X : S O I L
A N A L Y Z E D : 1 0 / 0 3 / 9 7

t rame t er
N Z E N E
L U E N E

f H Y L B E N Z E N E
L E N E ( T O T A L )

S P I K E
( u g / k g ) A M O U N T

20
20
20
60

S A M P L E
C O N C .

0
0
0
0

S P I K E
C O N C .

20
19
18
57

.4

.3

.9

.3

S P I K E
%Rec
102

97
95
96

S P I K E
D U P ,

2 0 ,
1 9 ,
18
5 6 ,

.3

.3

.6

.5

DUP
%Rec
102

97
94
95

RPD
< 1
< 1

1.6
1.41

MAX
RPD

12
13
13
14

L I M I T S
%Rec.

76-
78-
82-
83-

129
122
124
127IIIIIIIIII

O M O F L U O R O B E N Z E N E

Q A / Q C S u r r o g a t e s
S P K %Rec D U P %Rec L I M I T S

96 96 2 3 - 1 4 3

V A L U E S O U T S I D E O F Q C L I M I T S



T H O M P S O N P R O F E S S I O N A L G R O U P , I N C .
6110 C L A R K S O N L A N E
H O U S T O N , T X 77055
A t t n : J A S O N M I L L E R
S W L O Q A Q C t t : 9710062101
SAMPLE #: TPH BLK LB1
S A M P L E M A T R I X : S O I L
P R O J E C T : F O R M E R GARY A F B
L O C A T I O N : LAB QC
M E T H O D R E F E R E N C E : E P A 418.1

R E P O R T : 31175
D A T E : 1 0 / 1 6 / 9 7

D E P T H F R O M
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D
D A T E P R E P A R E D
D A T E A N A L Y Z E D
D I L U T I O N F A C T O R :

0.00
0.00

1 0 / 0 6 / 9 7
1.00

M I S C E L L A N E O U S O N A D R Y W E I G H T B A S I S
P A R A M E T E R R E S U L T S * * U N I T S

m g / k gT O T A L P E T R O L E U M H Y D R O C A R B O N S 1 0 U

R E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y • Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 2 5 1 - 2 8 5 8 • F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

i O M P S O N P R O F E S S I O N A L G R O U P , I N C .
L O C L A R K S O N L A N E
J S T O N , T X 77055

A t t n : J A S O N M I L L E R
P O J E C T : F O R M E R G A R Y A F B
P R E P A R E D : / /

I I K E S A M P L E : T P H L C S
I K E D U P S A M P L E : T P H L C S D

I S C E L L A N E O U S
I K E / S P I K E D U P L I C A T E R E C O V E R Y

S P I K E S A M P L E
rameter . ( m g / k g ) A M O U N T C O N C .
i T A L P E T R O L E U M H Y D R O C 6 6 7 0

R E P O R T : 31175
D A T E : 1 0 / 1 6 / 9 7

S A M P L E M A T R I X : S O I L
A N A L Y Z E D : 1 0 / 0 6 / 9 7

S P I K E S P I K E S P I K E D U P
CONC. %Rec D U P . %Rec
667 100 654 99

M A X L I M I T S
RPD RPD %Rec.

1.97 0 80-120

I
I
I
1
I
I
I
I
I
I
I

V A L U E S O U T S I D E O F Q C L I M I T S



S O U T H W E S T L A B O R A T O R YO F O K L A H O M A , I N C .
October 16, 1997

M r . J a s o n M i l l e rT H O M P S O N P R O F E S S I O N A L G R O U P , I N C .6 1 1 0 C l a r k s o n LaneH o u s t o n , TX 77055

P r o j e c t : F O R M E R G A R Y A F BS W L O # : 31153.01-31153.03

Dear M r . M i l l e r .

E n c l o s e d , p l e a s e f i n d t h e a n a l y t i c a l r e su l t s a n d d i s k e t t e d e l i v e r a b l e f o r your s a m p l e sreceived in our laboratory on S e p t e m b e r 24,1997, for the above cap t ioned p r o j e c t .
If, in your review, you s h o u l d have any que s t i on s or require a d d i t i o n a l i n f o r m a t i o n ,p l e a s e do not h e s i t a t e to c a l l .

S i n c e r e l y ,

Mike B u t l e rP r o j e c t O f f i c e r
M B / k r s
Enc lo sure s

17nn W C C T A . P » M V • B R O K E N A R R O W . O K 74012-1421 • ( 9 1 8 ) 251-2858 • F A X ( 9 1 8 ) 251-2599



II tb Name:

S A M P L E L O G - I N S H E E T
S O U T H W E S T L A I 1 0 R A T O R Y O F O K L A H O M A

I
eeeived B y (Print Name): K I M W I L L I S O N / S A R A H H O D S O N,_

/J 1 1 J A/eeeived By: ( S i g n a t u r e ) : .
Log-inDate: «=> - 3 - t / ~ < = ? ' " 7

j f S a m p l e Del ivery

R E M A R K S :

1 1. C u s t o d y S e a l ( s ) PretenV^se^*I n t t c t f E i r o E e n

3. C h a i n - o f - C u s t o d y ( p r w ^ i t f A b s e n t *

P Records
jf*^-**.4. Traffic Report s or Preseni/^senty

Packing List
Airbi l l W g i V S t l c k e rP t j & t m r M b s e n l *

1 3. A l r b O l N o ; 33-_.tob,3 "S^

7. S a m p l e T a g s Pres*ni/^?en)
S a m p l e T a g .^^^btsted l

rNet L i s t d d
Numbers ( on Ouiln-of^/

^̂ ^ f*»\mt JWr^T^*^^V W C ^ ^ l /

8. S a m p l e C o n d i t i o n : (nt jwBrokenVLeaking
9. Does information oncustody records, t r a f f i c

reports, and sample >>t a g s agree? ^eŝ lo*
10. Dite Received at lab'

S a m p l e T r a i u i f c r

V2

EPA
S A M P L Ei

^P>\0-3S>5a\b-?-6
S 6 / I - 3 S
v\
\
\

C O R R E S P O N D I N G
S A M P L E

T A G#

\\\\

•

*

A S S I G N E D
LAB#

3 i l S 3 - o ^
m

. CTX

\
\
\
\
\i

R E M A R K S :
C O N D I T I O N
OF S A M P L ES H I P M E N T , E T C .

!*<•

\
\
\
\

\
\̂

\
• CcDtact SMO and attach rec 3rd of recobttioa
Received By: .
Date • - — — . —

Logbook No: —Logbook P a g e No:
pnRM nc-t



Page / of /
/^T\ T h o m p s o n Profe s s ional Group, Inc. A n a l y s i s Request and Chain of C u s t o d y Record
prQpn 61 10 Clark son Lane Former Gary Air Force Base, LPST # 108133
\£*\/ H o u s t o n , T e x a s 77055 ' • C a l d w e l l County, T e x a s
^~ ' (713)956-4100

wwwJliompion- frp.com

S o i l B o r i n g / e m u j « W V a t e ^ - M O T i t t O r f f T ^ W e t t / /
Project Number. &f ~? -&/ TPG Contac t: ^JtetfA/ A//$s<?

S a m p l e I n f o r m a t i o n

S a m p l e ID,5/3 / / - .a-r
Date

Taken
?-22'37

Time
Taken

3--2DF-

S a m p T h r Signature: / ^y_JL^j£ (
A/filiation: *" i

S a m p l e T y p e
( S o i l , W a s t e ,

G r o u n d w a t e r )
5*f/

Grab
S a m p l e
^

Comp

*5J$£0&^
Relinqui shed by:
( S i g n a t u r e )

S a m p l e r Remarks:

Seal Number

N u m b e r o f
Container s

^
Preservative

A^fc

Date: ^_ o* _ ̂ 7
Time: "?.'£& j0/-f
Dale:
Time:

/

^S h i p p i n g Agency:F e d E x UPS Lone S t a r Other

Phone Number. C7/ .53 5̂7̂ " ^KK?
Analyt i ca l Parameters Requested

«— t
CO
r— 1

X

^

S3l l̂ i oc<ioo
JO

Received by:
(Signjiture) _ __

Received by.
( S i g n a t u r e ) jfajjG

Laboratory Receipt:
I ? / " 1 /T T V y n l 6<js&r^

Remarks

Date: .̂p̂  -9 7 Intac t?

Date: I n t a c t ?
Time:
Date: ff- i f - f ) Intac t?
Time: fQ^C)

Labodnory Remarks:



Page / of /
XTN. T h o m p s o n P r o f e s s i o n a l G r o u p , Inc. A n a l y s i s Request and Chain of Cus tody Record

f ^ T S ? * ! 61 1 0 Clark son Lane Former Gary Air Force Base, LPST # 108 1 33
\S^\/ H o u s t o n , T e x a s 77055 " - C a l d w e l l County, Texas
^•—^ (713)956-4100

vnnv.iliompsim-tro.cinn

Soil Boring/Cfomtd-Wate i^Mwit t e f i i rtg^WeH-Nt). /O
Project Number ^fT-G/ |TPG Contac t: v jfos&J M/ks~

S a m p l e I n f o r m a t i o n

S a m p l e I D^3 fa -*&
38M-2S)

Date
Taken

<?-2i'?7/ /

T i m e
Taken

A3 7 P
if-.jST?

5 w n p ) c K S i g n M u r a ^ f s**"J
\^j***^?4^jf jf^&^jfr

rfffjliaiion: ^— ^ /) ^ /J/1 LS/ffa*/0£0f /^^^fsy/y^^rpfn^^

S a m p l e T y p e( S o i l . Waste.
Groundwat er)£o//a

Grab
S a m p l e
^
a

C o m p

Relinquished by^ 1 /^

Relinquished by.
( S i g n a t u r e )

N u m b e r of
Containersz"

Preservative
/ t ^ f f e -

"
\

°^7^if
Date:
Time:

S a m p l e r Remarks:

Seal Number S h i p p i n g Agency. v-~'F e d E x UPS Lone Star Other.

Phone Number (.7/3 ^ ^?57^-^ -̂ £?£
Analyt i ca l Parameters Requested

CO

SC

ys
S

X )

CO oo
^
^

1
o*— *
oo

a,

Received by:
( S i g n a t u r e )

Received by.
( S i g n a t u r e )

Laboratory-Receipt
( S i g n a f t i r e j

L a b j A a t o r y Remarks:

Remarks

Dateix^. •33~4'7 Intac t?
Time:
Date: Intac t?
Time:
Date:<p-Zt/ j £ ?7 Intac t?

Time: /C^>O



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y

T H O M P S O N P R O F E S S I O N A L G R O U P , I N C .
6110 C L A R K S O N L A N E
H O U S T O N , T X 77055
A t t n : J A S O N M I L L E R
SWLO # : 31153.01
S A M P L E # : S B 1 0 - 3 5
S A M P L E M A T R I X : S O I L
P R O J E C T : F O R M E R GARY A F B
L O C A T I O N :
M E T H O D R E F E R E N C E : S W 8 4 6 - 8 0 2 0

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 251-2858
R E P O R T : 31153.01
D A T E : 1 0 / 1 6 / 9 7

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

D E P T H F R O M
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D
D A T E P R E P A R E D
D A T E A N A L Y Z E D
D I L U T I O N F A C T O R :

0.00
0.00

0 9 / 2 2 / 9 7
0 9 / 2 4 / 9 7
0 9 / 2 9 / 9 7

1.00

B T E X
R E S U L T S REPORT I N u g / k g O N A D R Y W E I G H T B A S I S
P A R A M E T E R R E S U L T S * P A R A M E T E R R E S U L T S * *
B E N Z E N E
T O L U E N E

1 . 3 U E T H Y L B E N Z E N E
0.65 J X Y L E N E ( T O T A L )

1.3
1.17

U
J

Q A / Q C S U R R O G A T E R E C O V E R I E S
B R O M O F L U O R O B E N Z E N E ( 2 3 - 1 4 3 ) 86%

1 E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y

T H O M P S O N P R O F E S S I O N A L G R O U P , I N C .

§ 10 C L A R K S O N L A N E
U S T O N , T X 77055
t n : J A S O N M I L L E R

# : 31153.01
4PLE #: S B 1 0 - 3 5S A M P L E M A T R I X : S O I L

S O J E C T : F O R M E R G A R Y A F B
C A T I O N :

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 251-2858
R E P O R T : 3 1 1 5 3 . 0 1
D A T E : 1 0 / 1 5 / 9 7

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

D E P T H FROM
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D

0.00
0.00

0 9 / 2 2 / 9 7
0 9 / 2 4 / 9 7

• [ S C E L L A N E O U S O N A D R Y W E I G H T B A S I S
P A R A M E T E R R E S U L T S * *

D A T E D A T E R E F E R E N C E
U N I T S P R E P A R E D A N A L Y Z E D M E T H O D

I
I
I
I
I
I
I
I
I
I
I

> T A L P E T R O L E U M H Y D R O C ' A R B O N S 1 3
M O I S T U R E 22 .8

U m g / k g / / 0 9 / 2 5 / 9 7 E P A 418.1
0 9 / 2 6 / 9 7

R E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y

' H O M P S O N P R O F E S S I O N A L G R O U P , I N C .
110 CLARKSON LANE

i O U S T O N , T X 77055
v t t n : J A S O N M I L L E R
;WLO # : 31153 .02
' . A M P L E # : S B 1 0 - 2 0; A M P L E M A T R I X : S O I L' R O J E C T : F O R M E R G A R Y A F B
. O C A T I O N :
1 E T H O D R E F E R E N C E : S W 8020

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 2 5 1 - 2 8 5 8
R E P O R T : 3 1 1 5 3 . 0 2

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

D A T E : 1 0 / 1 6 / 9 7

D E P T H F R O M
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D
D A T E P R E P A R E D
D A T E A N A L Y Z E D

0.00
0.00

0 9 / 2 2 / 9 7
0 9 / 2 4 / 9 7
0 9 / 2 9 / 9 7

D I L U T I O N F A C T O R : 125.00

3 T E X
I E S U L T S R E P O R T - I N u g / k g O N A D R Y W E I G H T B A S I S
' A R A M E T E R ' R E S U L T S * * P A R A M E T E R R E S U L T S * *
J E N Z E N E
T O L U E N E

189
517

E T H Y L B E N Z E N E
X Y L E N E ( T O T A L )

1540
1300

Q A / Q C S U R R O G A T E R E C O V E R I E S
B R O M O F L U O R O B E N Z E N E ( 2 3 - 1 4 3 ) 99%

E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



I
S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y

T H O M P S O N P R O F E S S I O N A L G R O U P , I N C .» 10 CLARKSON LANE
U S T O N , T X 77055
t n : J A S O N M I L L E R

JKLO # : 3 1 1 5 3 . 0 2M M P L E # : S B i o - 2 0S A M P L E M A T R I X : S O I LP R O J E C T : F O R M E R G A R Y A F B• J C A T I O N :

B k s C E L L A N E O U S O N A D R Y W E I G H T B A S I S
P A R A M E T E R R E S U L T S * *

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 2 5 1 - 2 8 5 8
R E P O R T : 3 1 1 5 3 . 0 2

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

D A T E : 1 0 / 1 5 / 9 7

D E P T H F R O M
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D

0.00
0.00

0 9 / 2 2 / 9 7
0 9 / 2 4 / 9 7

D A T E D A T E R E F E R E N C E
U N I T S P R E P A R E D A N A L Y Z E D M E T H O D

f
I
I
I
I
I
I
I
I
I
I

i T A L P E T R O L E U M H Y D R O C A R B O N S 1920
M O I S T U R E 1 6 . 9

m g / k g / /
% / /

0 9 / 2 5 / 9 7 E P A 418.1
0 9 / 2 6 / 9 7

R E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y • Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 2 5 1 - 2 8 5 8 • F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

R E P O R T : 3 1 1 5 3 . 0 3T H O M P S O N P R O F E S S I O N A L G R O U P , I N C .
6110 C L A R K S O N L A N E
H O U S T O N , T X 77055
A t t n : J A S O N M I L L E R
S W L O # : 3 1 1 5 3 . 0 3
SAMPLE #: S B 1 1 - 3 5
S A M P L E M A T R I X : S O I L
P R O J E C T : F O R M E R G A R Y A F B
L O C A T I O N :
M E T H O D R E F E R E N C E : S W 8 4 6 - 8 0 2 0

D A T E : 1 0 / 1 6 / 9 7

D E P T H F R O M
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D
D A T E P R E P A R E D
D A T E A N A L Y Z E D
D I L U T I O N F A C T O R :

0.00
0.00

0 9 / 2 2 / 9 7
0 9 / 2 4 / 9 7
0 9 / 2 9 / 9 7

1.00

B T E X
R E S U L T S REPORT I N u g / k g O N A D R Y W E I G H T B A S I S
P A R A M E T E R R E S U L T S * P A R A M E T E R R E S U L T S * *
B E N Z E N E
T O L U E N E

1.28 U E T H Y L B E N Z E N E
1.28 U X Y L E N E ( T O T A L )

1.28
1.15

U
J

Q A / Q C S U R R O G A T E R E C O V E R I E S
B R O M O F L U O R O B E N Z E N E ( 2 3 - 1 4 3 ) 81%

R E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S

I



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y • Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 2 5 1 - 2 8 5 8

R E P O R T : 3 1 1 5 3 . 0 3
D A T E : 1 0 / 1 5 / 9 7

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9
T H O M P S O N P R O F E S S I O N A L G R O U P , I N C .

§ 10 C L A R K S O N L A N E
U S T O N , T X 77055
t n : J A S O N M I L L E R

# : 3 1 1 5 3 . 0 3
1PLE #: S B 1 1 - 3 5
1PLE M A T R I X : S O I L

P R O J E C T : F O R M E R GARY A F B
g b C A T I O N :

M I S C E L L A N E O U S O N A D R Y W E I G H T B A S I S
P A R A M E T E R - R E S U L T S * *

D E P T H F R O M
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D

0.00
0.00

0 9 / 2 2 / 9 7
0 9 / 2 4 / 9 7

D A T E D A T E R E F E R E N C E
U N I T S P R E P A R E D A N A L Y Z E D M E T H O DIIIIIIIIIIII

I OTAL P E T R O L E U M HYDROCARBONS 12.8 U m g / k g / /
M O I S T U R E 21.7 % / /

0 9 / 2 5 / 9 7 E P A 418.1
0 9 / 2 6 / 9 7

R E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y • Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 251-2858 • Fax ( 9 1 8 ) 2 5 1 - 2 5 9 9

QUALITY CONTROL
SECTION



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y

T H O M P S O N P R O F E S S I O N A L G R O U P , I N C .

§ 10 CLARKSON L A N E
U S T O N , T X 77055
t n : J A S O N M I L L E R

Q A Q C # : 6 B 0 9 2 9 9 7
4PLE #: BTEX BLK LB1
1 P L E M A T R I X : W A T E R

P R O J E C T : F O R M E R GARY A F B
f CATION: LAB QC

T H O D R E F E R E N C E : S W 8 4 6 - 8 0 2 0

Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 2 5 1 - 2 8 5 8
R E P O R T : 31153

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

D A T E : 1 0 / 1 5 / 9 7

D E P T H F R O M
D E P T H T O
D A T E S A M P L E D
D A T E R E C E I V E D
D A T E P R E P A R E D
D A T E A N A L Y Z E D
D I L U T I O N F A C T O R :

0.00
0.00

0 9 / 2 9 / 9 7
1.00

J J T E X
R E S U L T S REPORT I N u g / 1

P A R A M E T E R R E S U L T S " P A R A M E T E R R E S U L T S * *

I
I
I
I
I
I
I
I
I
I
I

B E N Z E N E
' O L U E N E

U E T H Y L B E N Z E N E
U X Y L E N E ( T O T A L ) U

U

Q A / Q C S U R R O G A T E R E C O V E R I E S
E R O M O F L U O R O B E N Z E N E ( 7 1 - 1 2 7 ) 8 4 %

R E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y • Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 251-2858 • F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

T H O M P S O N P R O F E S S I O N A L G R O U P , I N C .
6110 C L A R K S O N L A N E
H O U S T O N , T X 77055
A t t n : J A S O N M I L L E R
P R O J E C T : F O R M E R GARY AFB
P R E P A R E D : / /
S P I K E S A M P L E : BTEX L C S
S P I K E D U P S A M P L E : BTEX L C S D
B T E X
S P I K E / S P I K E D U P L I C A T E R E C O V E R Y

Parameter
B E N Z E N E
T O L U E N E
E T H Y L B E N Z E N E
X Y L E N E ( T O T A L )

S P I K E
( u g / k g ) A M O U N T

20
20
20
60

R E P O R T : 31153
D A T E : 1 0 / 1 6 / 9 7

S A M P L E M A T R I X : S O I L
A N A L Y Z E D : 0 9 / 2 9 / 9 7

. .arneter
B R O M O F L U O R O B E N Z E N E 96

S A M P L E S P I K E
CONC . CONC .

0
0
0
0

19
19
19
58

.7

.2

.1

.3

S P I K E
%Rec

99
96
96
98

S P I K E D U P M A X
D U P . %Rec RPD RPD

20.2 102 2 .51 12
19.6 98 2.06 13
19.5 98 2.07 13
5 9 . 5 100 2.04 14

L I M I T S
%Rec.

7 6 - 1 2 9
78-122
82-124
83-127

Q A / Q C S u r r o g a t e s
:ec DUP %Rec

92
L I M I T S
23-143

V A L U E S O U T S I D E O F Q C L I M I T S



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t M b a n y • Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 251-2858

R E P O R T : 31153
D A T E : 1 0 / 1 6 / 9 7

F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9
T H O M P S O N P R O F E S S I O N A L G R O U P , I N C .
6110 C L A R K S O N L A N E

• O U S T O N , T X 77055
»ttn: J A S O N M I L L E R
^WLO Q A Q C t f : 9 7 0 9 2 5 2 : 1 0 2 D E P T H F R O M•AMPLE #: TPH BLK LBI DEPTH TOS A M P L E M A T R I X : S O I L D A T E S A M P L E DP R O J E C T : F O R M E R G A R Y A F B D A T E R E C E I V E DV O C A T I O N : L A B Q C D A T E P R E P A R E DE T H O D R E F E R E N C E : E P A 418.1 , D A T E A N A L Y Z E DD I L U T I O N F A C T O R :

M I S C E L L A N E O U S O N A D R b T W E I G H T B A S I SP A R A M E T E R R E S U L T S * * U N I T S
M r O T A L P E T R O L E U M HYDROCARBONS 10 U m g / k g

1
1
1
1
1
1
1
1
1

R E S U L T S R E P O R T E D T O A M A X I M U M O F 3 S I G N I F I C A N T F I G U R E S
1
1

0.00
0.00/ // /

0 9 / 2 5 / 9 7
1.00



S O U T H W E S T LABORATORY O F O K L A H O M A , I N C .
1700 W e s t A l b a n y » Broken A r r o w , O k l a h o m a 74012 • O f f i c e ( 9 1 8 ) 2 5 1 - 2 8 5 8 • F a x ( 9 1 8 ) 2 5 1 - 2 5 9 9

- I O M P S O N P R O F E S S I O N A L G R O U P , I N C .
110 CLARKSON L A N E
3 U S T O N , T X 77055
:tn: J A S O N M I L L E R
* O J E C T : F O R M E R GARY AFB
R E P A R E D : / /
P I K E S A M P L E : T P H L C S
P I K E D U P S A M P L E : T P H L C S D
I S C E L L A N E O U S
P I K E / S P I K E D U P L I C A T E RECOVERY

R E P O R T : 31153

D A T E : 1 0 / 1 6 / 9 7

S A M P L E M A T R I X : S O I L
A N A L Y Z E D : 0 9 / 2 5 / 9 7

arameter
S P I K E S A M P L E

( m g / k g ) A M O U N T C O N C .
O T A L P E T R O L E U M H Y D R O C 6 6 7

S P I K E S P I K E S P I K E D U P
CONC. %Rec D U P . %Rec
658 99 656 99

M A X L I M I T S
RPD RPD %Rec.

< 1 0 80-120

- V A L U E S O U T S I D E O F Q C L I M I T S



IIIIIIIII
• Attachment 18

Was t e Mani f e s t DocumentationI
I
I
I
I
I
I
I
I



R E C E I V I N G T I C K E T ^ 1
A L A M O P E T R O L E U M E X C H A N G E

4 S O L E D A D , S T E . 100
o A N A N T O N I O , T X 78205
1-800-322-5085
(210)225-0888

T X D 987991866 T W C 41654

FROM: J
A D D R E S S :
C I T Y : ^
B I L L T O : C , G V(=J

L E A S E N A M E :

A L A M OP E T R O L E U M E X C H A N G E

L E A S E # :

N O - R 054308
p - ° - N U M B E R

W O R K ORDER #
S T A R T T I M E _ _
S T O P T I M E _ _
T O T A L T I M E
G A U G E
O P E N _ _ _
C L O S E ,
T O T A L .

19

F T . .
F T . .
F T .

A M / P M
A M / P M

. I N .

. I N .

. I N .

G R O S S B B L S .
1 O S S G A L L O N S

T E M P E R A T U R E _

. - BS & W
- B S & W

G R A V I T Y F A C T O R

. QTY. = NET BBLS.
_ Q T Y . = N E T G A L .

T A N K N O .

P R O D U C T

, -f • / /' „ .
L-r-hA--../^:*.. (. ,! •$.*.,/.

! -/
^(r/-ji- ( <.Vj>(C.'y1 If • i -f/ . / < ' • v ' U . . . k OU4^' V A / W , j v r -̂ i*

G R O S S
Q T Y . N E T Q T Y .

/ ?
^

•-!(

"-\(

U N I T
( G / B / D )

UP*
f < V

/ i 1 1

, ,

U N I T P R I C E

T H E ABOVE L I S T E D P R O D U C T ( S ) H A S BEEN A C C U R A T E L Y D E S C R I B E D T O T H E B E S T O F M Y K N O W L E D G E A N D I S N O N -
H A Z A R D O U S A C C O R D I N G T O 4 0 C F R 262.1 1 A N D C O N T A I N S N O PCBs.

T O T A L

C O M P A N Y R E P R E S E N T A T I V E A L A M O R E P R E S E N T A T I V E

T R U C K N O .A L L S A L E S S U B J E C T T O C O N D I T I O N S O N R E V E R S E S I D E
W H I T E - O F F I C E C A N A R Y - B I L L I N G P I N K - F I L E G O L D - C U S T O M E R

I
I
I



[ 2 / 0 2 / 9 7 TUE 0 9 : 3 2 FAX 210 623 8780
b-82-37 09.10 F R O M . C O W E I . G A R D E N S COVEL G A R D E N S L A N D F I L LI D I B 2 3 3 7 1 9 El 004-

•1 cert i fy *»> **> <****> I HaS~sn< to Iftii ban, on Wia tolo dofc*c coreiln any regUatod hazvdcue. kfiac. nidiou3n* **&*£ atr r i f l i i f m i nt»n||ti x T T f r I l l T T H j n r a I n r w r r r r Batte waGB» I bring to INs bcDy. or fir 6D oasfc tar%asJ»». upon r e e j^ s t f ram ihb tioliy.'
PLEASE SK5N HERE

G f i R D E N S R D F T I C K E T R E P R I N T D f t T EP a g e : 01 of 01 0702787C Q U E L . RDA M T O N I O , T X 7a25J2-00a0

CORP OF E N G I N E E R S

I
C

Y CORP OF E N G I N E E R S
S T O N , T X

G R O S S LES
T f i R E L B S
NET LBS

1 6 , £ a i 3 . 0 0 0 U T - l
10, 100.00

Y CORP OF E N G I N E E R S
: E R T I F V T H O T T H E W R S T E i D E L I V E R E D T O

D U E L G R R D E N S R D F O N T H I S D « T E DOES N O Tt T f t I N P N Y R E G U L f i T E D H R Z P R D O U S , T O X 1 C
R A D I O P C T I V E W A S T E S O R S U B S T A N C E S , O R

T H E R N O N - A L L O W A B L E W A S T E S .
A D J U S T E D L B S

M P S O N P R O F E S S I ONR.L 6RP T H O m P S O N P R O F E S S I O N A L G R P

0156S787C E L L G R I D : C O U E L G A R D E N S

- C O N T . S O I L C C L A S S I )
T A X

Q T A L A M O U N T

I

2.013 * 140.00

£140.

I
I
I
I



1 2 / 0 2 / 9 7 TUB 0 9 : 3 2 FAX 210 623 87801 E C - 0 I - S 7 l e . B B F R O M • C O V E L G A R D E N S
COVEL G A R D E N S L / W T O F I L L

» *-
©005r*«^wiL. us 19

1 o»r*r f t a i *e wasm ( aoltored to »'« h e f f l w on this date deeamcorakianyreBtiM0riazaida'a > *»JG.ra4b«t ivevas i e sar DRIVER; P L E A S E SIGN HEREateQrcK. er otter trr>aIK»«»bto »a£IA. 1 aim aQfae >p remoro

^VX00 91 RCyCh^ fimBT i

C O V E L G A R D E N S R D F
8 & 1 1 C O U E L RD
S A N A N T O N I O , T X 76£5E-e00e

$?3^$y!£i&iP&SbeX£^^ 3ytaJ6i&9'* bPiEF
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(uTtH {fstQKnti&Qi&f&. ^liiiMEVoirriS'v
« J I S s E ' & P M 2 s 3 l P M

0702790
R E P R I N TM A N U A L

j ? 5 S ? f S B 3 r t ^ J g 8 l g
1 8 / 0 1 / 9 7

G R O S S LBS : E&, 38». C 1 0 I N - 1
T A R E LBS j 16, £80. 00OUT-0
NET LBS ; 10, 100. 0i2i

A D J U S T E D L B S : 10,100.00

Wfc$£*3g§&g3iBSflS^».^S^^
T H O M P S O N P R O F E S S I O N A L G R P ^.'^^

^$J3HB£gge)ii&€Bi;U3^^ - '^ iQO
6.81 - F U L L D R U M S S P E C I A L W A S T E
* J O T A X
T O T A L A M O U N T

» . T H O M P S O N P R O F E S S I O N A L G R P
"P**n»p\ J'*t*r

$'<$ A & 1 2 5^ ^ • ' / ^ E E L L G R I D : C O U E L G A R D E N S
— -̂* <
AKirnrws^; * MEASURE^ ?.^':VittTE?^^]t^38a!!MUj^inSss^'l

15.00 U N I T *35.0de S S £ 5 . 0 0

* 525.012



III
/ 0 2 / 8 7 TUB 0 9 : 3 3 FAX 210 623 8780
-01-97 I B t e e F R O M . C O U E L G A R D E N S

COVEL G A R D E N S L A N D F I L LI D . B 2 3 3 7 1 9 P M G E
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CONSERVATION COMMISSION . • • •
P.O.. B o x ! 1 3 O 8 7 V ' . l ' ; ' . V . . , " ] ' . ' • ' " " ' ] . • . ' . ' ; • ; • ' ! ' . . . ' . . ' .
Austin. Texas 78711-3087
Pteax* print or type- (Pomt d«*tane<l lor us* on «lKo (12-pach) typewriter.)

COVEL G A R D E N S L A N D F I L LI D . G 2 3 3 7 1 3 El 002

Farm apernuea. OMB No. 2O5O-OO39.

IIU N I F O R M H A Z A R D O U SW A S T E M A N I F E S T 1. G e n e r a t o r ' s US EPA ID No.
• N / A - • . . . .

Manlie s tI OaaJjnont No. Z. Page 1
of I n f o r m a t i o n in the shaded areasIs not required by F e d e r a l law.

3. Generators Name and M a i l i n g Addre s s . _ _ _ „Army C o r p s Of EngineerslOch St. & f eme
S a n Marco s , I X ' 78667i. GBtv?<ator-» Phona ( 713 ) 95 6-4100_____5. Transporter i Company Name

Alamo Pacroleum
6.

1
US EPA ID Number

7. T r a n s p o r t e r 2 Company N a m e US EPA ID Number
9, Designated F a c i l i t y Name and S i t e Addres sCovel G A r d e n s KDF

8611 Covel Rd.
San A n t o n i o , TX 78252

I D . US EPA ID Nurnbnr

11. US DOT Description (including Proper S h i p p i n g Name, Hazard Class, ID
Number and Padting G r o u p )

Contaminated S o i l

15. Spe c ia l H a n d l i n g Instruc t ions and A d d i t i o n a l I n f o r m a t i o n

J16. GENERATOR'S CERTIFICATION: I hereby dedare that the contents el thU consignment are f u l l / and •ccurulcly described ati&v by p m p c ' p h i p p i n g name and aroctas»f>ed, pu laged , marVed. and LiOcncC/placa^ed. nna an? in all reacnds in proper oonaitnn tor transport by highway accoraing to » p p l j c a f e i f n l c rna i i ora l and
rutana) ocxmmerit r&gulationa, indudlns a p p l i c a b l e slate regulations,

II I vn a lergc quanoty geneiator, I oor t i fy that I have a program In place to reaucv the «>linnc oM t o i t i e l t y ot wane g*ncral«d io the Oirprsq I have Orlcrminad ID beeconomically practicable ana the! I na«e (elected tno prao t l cmbl e rmlhod of treatment, ctoreg*, or oi sposa) curr«ntly a^ilabo to me which minimizes the Drcs*m andtu-,u»» trwsal to human rwalth and t f i c environment; OR, U I am a (SmaD ouimlily generalor. I hi^ tnoas a good t a l t n p f l w l w mMmiiB my waste gonarat inn and scl«etOw beat wasla manaoemcrU rrwlhod that 'e available to ma ana that I can uttora. **" N
I

Transporter 1 Atfrnowl edgament a! Receipt o1 Materials

i S . T r a n a p o r t e r Z
P r i n t B d / T y p o d Name Signature Month Day Year

19. Discrepancy Indi ca t i on Space

W h i l e - original P i f e - T S D i b l r t y Y e l l o W T f a r t S p o r t e r G r e o n - G e n e r a t o f s Vrst

20. F a c i l i t y Owner or Operator. Cer t i f i c a t i on o( receipt

I
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ie.es F R O M . c o u s t - G A R D E N S I D . S Z S — ^ ^wovei (gardens L a n d f i l l and r^f iARecycling F a c i l i t y V^V A Wut< MamjBen>Bnt ĉ âny8611 Covet Road î̂ ^San Arrasnio. TX 7 BZ5Z A rc\ O C(210)623-8800 ' f U J . t . O{ 2 1 0 } 623*7ea ( F a r ) N O N - H A Z A R D O U S M A N I F E S T
1 G E N E R A T O R
r«nrn^r A™ C« S «F Fn,<«»o« I D ft M/A

i
Address ^ J O f c ' r . S t - _ & K H T . O S h i p p i n g I j-mrinn S A V H P

San Marcos. TX 78667 Address
Phone ' ( 7 J 3 ) 2 5 6 - A 1 0 0 Phone

Description of Waste Materials Pro f i l e Number oJSi'qr
Concantusced S o i L ( P^rfiDL^VXkX J 4̂ *̂ 009 n -^'
D«r«T,r*»,-n,r.^ W A r » ^ ' ^^DO^t A

P I - c r - T r - 5 h » » r f n c r ' M^^ DD^ 7 
*̂

-

Unit o f CorKjJnorMeasure T V r c
T1-r-i»?w«

T l r n r o c — — — — — — — — —
D T - U I B « I

I hereby cert i fy that the above-described materials are not hazardous wastes as de f ined by 40 CPR.
Pan 26l or any a p p l i c a b l e scale law, have been f u l l y and accurately described, c l a s s i f i e d and packaged,
and are in proper condition for transportation according t o j j p p i i c a b l e regulations.

J o h n Lasei: ^ —— • — Sf~3£~?f
Generator Authorized Agent Name (Print) Sum2(ure

I - T R A N S P O R T E R
TrBnSponrT N ^ r n f AT x-mn P « » t T - o 1 p i i m Ebc^h^nge Driver N a m e .VS.'
Address 45^ S o l e d a d . S u i t e 100 Truck Number &&

Delivery Date

( t X / i / O Sff/tf/ ' j£ s
/

5j^7^ A n r n m ' o . TX 7 R 7 D 1 ; Truck T y p e (^30 AC

I hereby acknowledge reouipt of the above described I hereby acknowledge that the above described
materials for transport from ihe generator site l i s ted materials were received f r o m the generator site were
above. transported without incident to the d e s t ina t i on l i s t ed

Driver Slgrurun: ^ S h i p m e n t Date 1 bnver S i p i l S u r e ^.
1 | D E S T I N A T I O N

Delivery Date /^ .
S i t e Name CQVEL G A R D E N S LANDFILL Phmie Numh«r C210) 623-8800
Addr« s 861 1 COVEL ROAD. SAN ANTONIO. TX 78252
Disposal Location: N o r t h ,_ East I fvr\
1 hereby acknowledge receipt of the above described materials.

ioJnf/fn
Nime of A u t h c r i t e d ' ' A g e n t ( P r i n t ) S i g n a t G r c / "* Rece ipt "Date
Write - Original Canary • Disposer Retain Pink - Transpor t er Retain Goldenrod - Generaior Retain

(21003
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Proposal for Action and S i t e Closure Request
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Proposa l f o r Act ion
&

S i t e Closure Request
Based on the resul t s of the site assessment as d e ta i l ed on Worksheet 12, this site has been
assigned a priori ty of 4.1. Since some NAPL was discovered in the monitoring w e l l s ,
e f f o r t s to remove the NAPL to the most pract ical extent p o s s i b l e should be continued.
S i n c e the groundwater is considered a b e n e f i c i a l use Category IV, a f t e r NAPL removal is
c o m p l e t e , this sxposure pathway should be able to be closed.
Only one of the 15 borings showed a contaminant concentration above Plan A target
concentrat ions, and for only one compound. W i t h an in s t i tu t ional control prevent ing
excavation, this exposure pathway could also be closed. In addi t ion, the concentration is
l e s s than the target soil concentration for construction workers based on the RG-36
c l a r i f i c a t i o n s and amendments of March 6, 1997.
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